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(57) Abstract: A compound having the activity of glucokinase 
activation and being useful for the prevention or treatment of 
diabetes, etc., represented by the formula: (I) [wherein X is a 
nitrogen atom, etc.; Y is an oxygen atom, etc.; R 1 is an option- 
ally substituted 5 to 6-mcmbcrcd hctcroaryl group, etc.; R 2 is a 
hydrogen atom or a fluorine atom; and the ring A is an option- 
ally substituted monocyclic or bicyclic heteroaryl group of the 
formula: (II) ], or a pharmacologically acceptable salt thereof. 
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DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, 
US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) j&ssca^oD^L^ffiy , £x©«scDi£i§msi 

A< vit&): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), 1-7VT (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — P V /< (AT, BE, 



BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 
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x*htt (i ) 




(i) 

xiz&mm+m&TpL. Yitmrnm^z^L. R^tm^m^^x 

V"»T ^> <t V N 5 6l^f pry U R 2 ItfrmmTXi* ? ?m 

J^fc^U Aiitt. ^ (I I) 
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1 

Jf;l,=i3ri-<— If (GK) (ATP : D-ie xose 6-phosphot 
ransferaze, EC2. 7. 1. 1 : ) tt; H#^© 4 fl^^F- V 

^<^5^<^-o (^*y*t- t?I V) T-fe?) 0 ^*y*-j— «^<z>- 

ammo y**-xK®<D&mmt%z®w « r ^ -c% flc^©«Ktwi?j:if/i 

Mf±llI-T-*>5o ^3*t-W©3o©^ydft-^ (I, II, II. 
15 I) it, 1 mM^T0^3-^SI-C#i Wf&ft UT 5 ©I^L, it 

t£oT, jE#jfiL« (5mM) ^Jfojf±# (1 0-1 5mM) to&fim 




(A) 

20 TfSE$4x5^«J*Sffi*$nTV^ (09*. tf, ti2004-50 1 9 1 

l^u ±I5S; (a) -e«$tt5^«9ti, *^yy ^M©7ffii:^ h^^> 
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mt LTIi. Mz-ti. 5£ (B) 




5 (B) 

xm£tiz>fc&m*sd.M£tix\,^z> mz-it. mm 2002-536414 
-r^*,, *$pj}*, tmnftzmfc-tztzib^ tib (a) ~ (i) um<o 

(a) it (I) 
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(I) 

ttUT<D (1) % (2) , (3) % (4) , (5) AV (6) frb&M&mftZ 
tlZ>-<D&Xnm**7fiL (fcfc'U R l i>mT(D (1) Tbm. (5) <Dm&K\$, 

(1) £*JSW\ mil^^^J1^^^6S¥J:«5jl^$^5^xnJ!g^S: 

10 (2) ry-/vg, 

( 3 ) fe&m l < ii^«[©<s«kr 

(4) ^t3M7©i/^D7/^S (KSfclflfifc-ra&aiJDS^ (Yfc*fr& 
15 «2^rLT^T«bJ:^) , 

( 5 ) m.m% u < ii^«©M7;^^/ns^ 

(6) i^m^ 

r 2 mm*x it ? y mm**?* t » 

A&fi. ^ (I I) 
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fSftSc 1 75^ 3 % LTV t> «fc V n 5 7bm 6 ficD^r p T y — 

15 : {Siftr/I^A*. = ^p^>^, hy7;Vtn 

^fvl"£» t Kp^T/I^/I^ (^t KP^r^T/Vdr/vS^Ot Kp3-i/&tf> 

(i7$/7;^;H^©7 $ ; m^z bfc&mT^/umxw&znxi^x-b 
20 m 

(b) R 1 ^ J^T© (1) , (2) % (3) RTf (4) frtbfcmzmviztiz 
(fcfcU ^R l telW!Eg&£Pa £<9mtR£ti5>mZW\-XlZgte^X. 
l75M3WLTV^txtV^ T-foSiflE (a) Eic^k^W««^(^ 

25 (i) SESfjgi^, mmm+Rxf&mm+frbtezmxymviztiz^v^z 
mftfc i 75s 3 ^r-rs 5 75^ 6 m<d^t- pry -/v-g ($e^-r pry — /ugw: 

(2) ry-^s, 

( 3 ) wmm l < ^©isftT^^^iai; 
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{i2^TL-C^T:'bctV>) 
5 (c) R 1 ^ £XT<D (1) Rtf (2) ^ffitK51IR£;Jx5-(Dg (fc£U 
&R 1 ttiWfEg&gi* a cfc !9 il^ftSS^-XtegftoT^ 1 7!>M 3 ft LX 

(1) g*JW^ ^^^^^^^b^SSliDji^^tie^xnil^^ 

(2) ry-^s 

3tt^rL-CV*"Cfc.i:V\ f7'/n [5, 4-b] fc^v^/Wg, 
rrVTV Vfr&XteVySV/i'mvhZttm (c) ffi*©te£&XHt*©3K¥ 
15 65fcff*$*bStft. 

( e ) a: ( 1 ) ^a ( 1 - 1 ) 




(1-1) 

[a*\ #E#ttBuE(ciic] T*>58frfla (c) xf* (d> (D^-rtifr-micm 
(f) a (i) #a; (1-2) 
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HN 



H 

(1-2) 

K«K #l5f-fiBuE^I^D] TNfcSglfB (c) X\t (d) ©v^tu^-JSJCia 
(g) YifiW£mm*'?bZ>tfo& (e) IE«^k^X(i^-<o^^{c:fF^$ti5 

(i) a: (i) r^n^t^^ [ 6 - (4H- [i, 2, 4] hyr^/- 

^-3-^yl/7/V77=/V) -*t/!l>'-4-'f^] -f7/n [5, 4- 

b] try v?^-2— r/i— r$y, 

10 [6- (4-yf^-4H- [1, 2, 4] M7 > /-/l'-3 — f;V7;V7j^ 
;v) -^i/y ^-4--f/V] -f-TJ/— /V-2 — -f/W-7^^ 
[6- (4-^f;l'-4H- [1, 2, 4] MJ7/-/V-3-^f/V^I/77 = 

/w) -^r-r-yy ^-4-^r^] -^7^-2-^-75 > y 

(6 -7iy^rv/^t/ y i' — 4 — -Y yV') -^7^-2-^^-7^, 
15 [6- (4H- [1, 2, 4] hVT^/~ yV-3-^^^7 7^) 

y^-4— f/u] -t°7^-2 — r^-r^>, 

[6- (4-^^-/P-4H- [1, 2, 4] Mi7/-/l/-3-Y/M^7 7- 

/w) -*-ryy >-a — - r/v] -t-tVu [5, 4-b] t t y-/y-2-^/i'- 

20 (6-7niy 3r^-3r-^/y ^-4-^/U) -f-T"/xx [5, 4-b] t? y 
y-2-Y/U-7^, 

[6- (2-7/U^-n-7^/^'» -=^7/y >-4--<^] -f7^a [5, 

4-b] try s»-2-> r^-r^v. 
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[6- ( 1 f /P- 1 H--f ^ y /-/u- 2 -^f yU7;V7 7 -^ -*^/y 
Is- 4 —Ok] -=f-TVu [5, 4-b] fc° y 2 -- 5 

[6- (fc*y^^-2— ' -*-r^w-*L-s{jv\ -^7/ 

a [5. 4-b] fy fr- T 

5 [6- (4-^f^-4H- [1, 2, 4] h y T/-/!'- 3 — f/l/^77 = 
/W) -*i- H Sy >-4->f/U] - [1, 2, 4] f-Ti/TV- 

[6- (try s -*-7~/y ^-4 — ok] -^r 

[5, 4-b] t'y ^>-2-^/l/-7^ 4 
10 [6- (4-^f^-4H- [1, 2, 4] h!)7y-;P-3-^;^77 = 
/W) — T/V] -f7/n [5, 4-b] fyv?y-2-^^- 
7^>, 

[6- (4-^f^-4H- [1, 2, 4] hyT s /— /V-3 — f/U7/V77 = 
/U) -dr-7-yy^-4 — r/W] -f7yn [4, 5-b] t°7^^-2-^/V- 
15 75^ 



^^Xf-7/— yl/- 2 — r^- [6- (4-^f;V-4H- [1, 2, 4] hy 

7^-3-^/^;i/7 7-^) -7?y, 

[6- (3H- [1, 2, 3] hU7/-/V-4-^/^77=/V) -*ir*/ 
yy-4->T/W] -f7^/n [5, 4-b] ey S?y-2-^-7§>, 
20 (l-^f/l'-lH-t7 x /- /W-3 — r/W) - [6- (4-^f/l'-4H- 
[1, 2, 4] h y 7V— /W- 3 ->f/l/7/V77=/l') -*t/!)y-4-^ 
/W] -7$y, 

[6- (4-^f/l/-4H- [1, 2, 4] MJ7/^-3-/f;^/U77 = 

/u) -^r-7-/y^-4 — r/k] -t°y 5:^^-4— r^-r 5 

25 (5-^f/V-t7^-2-'f/l') - [6- (4-^f/l/-4H-'[l,' 2, 
4] M;7y'-/W-3--f/^;l'7 7-/l') -W!)V-4-/f;i-] -T5>, 
[6- (4-^f/l^-4H- [1, 2. 4] MJ7/-/W-3 — f/M/P7 7^ 

/u) -*t/y ^-4 -- Ok] -\f y ^-2->f/i'-7 5y > 

(5-^DP- T 7/-/l'-2-f/l') - [6- (4->f/P-4H- [1, 2, 
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[6- (2-7/W^-n-l-7/V3j-o^^/V-3ih^rv/) — f 
/V] -f7/p [5, 4-b] t°y i?y-2--</i/-7$y, 

( 6 -- r y y ^- 4 — r /u) - t°? 2 — o^-r % 
5 (e - /f y^a'^s'- w !i y-4 -^r/p [5, 4-b] try 

[6- (2-fcKndrv'- (IS) ->f/V-i F^->-^ft/!J 
/V) ] -f7/n [5, 4-b] t°y i?y-2->f/V-7 5 
(6 n/^f;l/^^i/-#t)/ y ^-4 —OW -f7)/n [5, 4- 
10 b] t°y v^-2-' f^-7 5>, 

[6- (2-7/U^-n- 1 h*is) V >- 4-4 

[6- (2-7/W^-o- 1 - -3^/ y I'- 4 

/V] ->T y^rf-y-/V- 3 — i/V-T^^^ 
15 [6- ( 2 - - 1 - ^ f/l/-x h Jf-» _dr^-yy^_ 4 — f 

>V\ - (5-7/Vtn-f7/D [5, 4-b] f y v^- 2 -7 5>, 

[6- ( 2 - 7;l/to - 1 - 7/Vtn ^ f /V-x h y >-4 -J 

/l'] - (5-^f^-f7'/o [5, 4-b] try v^-2-^/V) -7-;y 
[6- (4H- [1, 2, 4] M)7/-^-3-^/^;l/77=^) -try K 
20 [3, 2-d] t°y 5^-4-^ -f7/n [5, 4-b] t°y^>- 
2-^/U-T$^ 

(6-7zc/df-e/-t°y k [3, 2-d] t-y ^ i^v-4 -f7/- 

yU-2-^/V-T^^ 
[6- (4-^f;l/-4H- [1, 2, 4] MJ7/-^-3-^yU^77 = 
25 /V) -t°y K [3, 2-d] t°y $v?V-4-^/W] -f-Tzf—ZU- 2 
7?^ 

[6- (4-^f/V-4H- [1, 2, 4] MJ7^-3-^/V7;P77=- 
/V) — 1° y K [3, 2-d] t°y v^-4-^/kl -f7/D [5, 4-b] 
fy ^>-2— f/W-T^ 
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[6- (5->f/l'-4H- [1, 2, 4] h yr/-/V-3— fW7 7 = 

;v) -try k [3, 2-d] t°y -j-r-Jn [5, 4-b] 

^T^/n [5, 4-b] t°y^>-2— <JV- [6- (3H- [1, 2, 3] h 
5 !)7 > /-^-4-^W/l/7r^^) -t°y K [3, 2-d] fc°y^v?^-4- 

(6-^ Y**s-*1-y y V-4-^/W) -^7^-2-^^-7^ 
(6- t Kci^v'-^r-7-)/y ^-4--f;W -^T^/n [5, 4~b] try 5? 

y-2-^f/u-7^y, 

10 6- (l-^f/H^7/-^-3-'f^/V77=^) -f7/ci [5, 4- 
b] t°y i/^-2— T/Ufy K [3. 2-d] bfy ? 4-^-T 
(6-xf;^;l/7 7^) -^T^/n [5, 4-b] t° y 9 Jl/- 2 -> f fc° y 
K [3, 2-d] t°y 5:^^-4— <JV-T%V S 

y**s*=f-jv- 1, 2, 4- hy ry-/w-3—t'/^yv77'-^) 

15 7*/p [5, 4-b] t°y K [3, 2-d] t'y^V- 

4-^;v-7^y, 

(5-^9vVfc°y v^-2— ' -6- (1, 2, 4 - h y T^—fr- 3 -> f 
/W;V7 7-/1') t°y K [3. 2-d] t°y 5:^^-4 — f/i— 7$>\ 
6- ( 1 - ^ f ;M ; ^/-/i'- 2 - /^yP7 7 - (5-^^t°7v^ 
20 >-2-J/u) fc°y K [3, 2-d] t°y 5; V^-A-jjV-T % V, 

6- ('f $ 2 -^^^77-^) - (5-^T^H°^i^^- 2-4 

/u) fy K [3, 2-d] t , y-;> ? y-4-^/w-7$^ 

6- ( 1 -xf ;K 5 ^/-/V- 2 -'f /V^/l'? 7 - 
>-2-4/U) fc°y K [3, 2-d] t°y ^ v^^- 4— f/U-T 5 
25 (5-^^t°7v ? V-2--</l') -6- (1 -p<^/Ut , 7> r ~^-3--f'^^ 
^77^) t°y k [3, 2-d] t°y ^ V^-A-J jV-T%^ % 
6- (1, 5 - v^^ f ;i/^f ^ y 2 ^^;V7 7 - (5-^5vU 

t°7i?l/-2-J;U) f!) K [3, 2-d] fc°y $ —Ou-T ^ V, 

6- (4 - ^ f ;K ; 2 --f /^/P? 7^^) - (5-^f^t s 7 ^ 
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f y K [3, 2-d] fy 5S?^-4->f^-T5>, 

(5-^^/n:*y v?^-2— r/u) -6- (i, 2, 4-hyr/-yw-3-^ 

;V7^7 7=/W t°y K [3, 2-d] fc*y ^ v J y-4--f;P-T5 V, 
(5-7^o k°y ^V- 2 — (A>) -6- (1, 2, 4- hJJT^— 
5 ^^^7 7=^) tl K [3, 2-d] fHv?y-4-^^-7^, 

[6- (t°y^>-2 — f^^77=^) -try k [3, 2-d] try §5? 

>_ 4-^,1,] -f7/n [5, 4-b] t°y v>V- 2— 
[6- (1, 3, 4-f7^7/-/l/-2-^/^^77^V) —try K [3, 
2-d] fy^v^-4 — f/K) -f7/n [5, 4-b] t°y^^-2->r 

io ;v-7?y, 

[6- hyy— A'-5-4A'afr7T—A') - f V K 

[3, 2-d] t°y^v?>-4 — T/K) -f-T^/n [5, 4-b] fc°y>^- 

2- -f^-7^y, 

[6- (4H- [1, 2, 4] MJ7/-/l'-3-'f;^/l'77=/V) —try K 
15 [3, 2-d] t°y %Vy-A-' </U] [1, 2, 4] <?Ti?T 

/-;u-5-'f/i'-7^y, 

[6- (4H- [1, 2, 4] h !) 7 /-/V- 3 ^^;l/7 7 — try K 
[3, 2-d] t*y * 'J^-A -4)V\ - (l-^f/V-lH-lf7^-/V- 

3- ^r/w) -7^y, 

20 [6- ( 3 - 7/Pto -/<y y = h y /v- 2 - >f /M/U7 7 -try K [3, 

2-d] t°y 5: i/^-A -W/W] -3-^*71'- [1, 2, 4] f 7S?7J'- 

/U-5 — r^-7$>\ 

[6- (3H- [1, 2, 3] h!i7^-/V-4-^^/V77=/l') — try K 
[3, 2-d] ey §S^^-4->f/U] - (1 1 H-t°7 x />-^- 

25 3 — -7^^ 

[6- (5-^f/l/-4H- [1, 2, 4] h!)7/-;l/-3-^^;l'7 7 = 

/u) — try k [3, 2-d] t°y^^^-4 — r/w] - (l-^^-iH-if 

[6- (3-^nD-t B !l^y-2 — f>^/V7 7^) — tT y K [ 3 , 2- 
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d] tf])$i?y-4 — T^] - (l-^f;v-lH-t7 , /-/v-3-'f;v) - 

[6- (3-v-Ty-t°y 2 — f/V7;V7 7-/l') - tT V K C 3 , 2 - 

d] fy v^y-4-^;>] - ( 1 - y f i h - t°7 /-/v- 3 -- f /v) - 
5 r^y. 

[6- K-t°y ^y-2-'f/^77-/i') -try K [3, 2- 

d] t e y 5v^v-4--Y;w] - (i-^f/i'-iH-ir7 , /-;i'-3 — i)V) - 

6- ( 1 H-^yX/f ^ y 2-^/1/^/1/7 7 — N— (1— 

10 /l/-lH-^7 4 /-/l/-3-^/l/) t°y K (3, 2-d) f y * i?>'-4-<f 

6-[(5-7;/-4H-l, 2, 4-MJ7/-/V-3-/f/l/)^/l/7 7 = 
M — N— (l->f/V-lH-f7/-/l/-3-/f/l/) t°y K (3, 2-d) 

t°y ;i?y-4-^/v-7?y, 

15 N-tf^^^- 6 - (4H-1, 2, 4 - h !) 7/-/I/- 3-/f/M 
/l/7 7=/l/) t°y K (3, 2-d) fc'y v^-4— f/U-7 5>, 
N-^T y^-dr^^-zl— 3 — -C/U— 6 — (4H- 1, 2, 4-Mi7/-/l/- 

3- -f/^/l/77^/l/) t°y K (3, 2-d) fy ^ ^V-4— f/l/-7^y, 
6- { [6- (4H-1, 2, 4 - h !l 7 /-/V- 3 - /f /1/7/1/7 7 =/l/) t°y 

20 KI3, 2-d]t°y ^v?^-4— r/H r^y} -^^-y-hy/K 

(4-^fvU-l, 3 —^~fV — A — 2 — /U) -6- (4-^^-1, 2, 

4- b !)7y'-/i/-3-/f/i/^/i'77-/i/) -^-tV y y-4-/f/i/-7^;y, 

(5-^^-1, 3-f7^-2-^/V) -6- (4-^^-1, 2, 
4- h y 7/- /l/- 3— < r ~*1rV x ) y-4-/f^-7^y, 
25 6- (y^/^^/i- b-2-4M 7/U77=/l'-f7v'n [5, 4-b] 

t°y v^-2-^/i^-rVy y-4-^/i/-7^y, 

6- (2-t K P^rW ^7 :n 7^/1/) -f7/n [5, 4-b] 

t° y s^- 2 -^T/u^-r-y' y v- 4 -4 >v-r ^ 

6- (fc°7^^- 2 -f7/n [5, 4-b] fUi^y- 
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V y-4--f;i/-7^y, 
6- (3 -7)Viru. fc°y i?y- 2 -J 7 -^T^/o [5, 4- 

b] H°V^y-2 — (/^-r^]) 

6 _ (^^i/i- h- 2-^/^yU7r-/^) -^T/d [5, 4-b] fc°yv> 

5 >- 2 -^f ^=^t/y y- 4 -^;u-7 ^ 

6- ( 3 - ^ n n k*y v^V - 2 - ^f/V7;V7 7 - ( 1 fvUfy j/— 
[6- ( 2 - f ^7 5 / -xf ;VX/U7 7 -^r^^yv-4-^ 

/v] -^ryp [5, 4-b] t'y^y-2— r/i/-7^y, 

10 [6- (iS?n^?'frXjV7 7^;l,) ]} Is- 4 --OKI -f7/n 

[5, 4-b] t°y^^-2 — f^-T^. 

[6- (2-7/W^-n73i=/^yP7r=^) -*-fSV >-4->f/U] -f~T 
y*n [5, 4-b] t°y i/y-2-^/V-7?; V N 

[6- (2-^ h*->7x=/^/P7 7^) U ^-4-^7U] -^7* 

15 Vp [5, 4-b] t-y^^-2 — (A>-7%>* 

[6- (3-^ pd i^>-2 — fVM-^-v') -dr^yy ^-4— C/Kl 
TV*p [5, 4-b] t°y ^^-2 -^^-7 5:^, 

[6- (3— >7V fy^y-2— iA>lr**A -*1~yV >-4-> <tV\ -f" 
7^/n [5, 4-b] h°y> J >-2 — TyV-T^V, 
20 [6- (3-^/V*>-y-5: Kt°y ^^-2— f/^^r^) 

/I/] -f7:/o [5, 4-b] ty $^-2— f/l'-T'Sl', 

[6- (fc'y v^-2-> 1j\>Ht**/) -+t/!)V-4-^yl'] -f7/a [5, 
4-b] fy i?y-2->f/W-7 5^ 

[6- (3 -^^t°y v^-2— tivnr**/) -^t/yy-4-^;i'] -f- 

25 7/o [5, 4-b] t°y v ? ^-2--('^-T^>', 

[6- U?vV#/W/<^/V-^^vM-3rv') - W!) ^-4— -f-T 
y*P [5, 4-b] — T/U-T^^ 

[6- (3-^^/u^/U^^/btfy ^y-2-4M^i^) -$-ty\)y-4- 
-3-7Vu [5, 4-b] ¥}) i?y-2-'(;l'-7^y^ 
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[6- (3-^Dntl^y-2-^/^'» -*1r*J\) V- 4-4 - 

[1, 2, 4] f-T^T^-/l—5-4^-T^>, 
[6- (3-7/l/tot*!J^-2-^/l't*'» >-4-' - 

3- /3-/1'- [1, 2, 4] f 7i/7/-/l/- 5 — <Y /V— T 5 >\ 

5 [6- (3-^nnfy^-2-^/V^-» -3f-^/ y ^- 4 -^/V] - fc° 

y v?y-2-^/i/-7^ x 

[6- (fh7tKo-2H-t'7>'-4 — f/M-*^) -*~t-/V >-4-4 

[6- (3, 5-^7;^nfy ^y-2-' < fr***/) -*-rVVV-4-4 
10 /W] [1. 2, 4] fTVTV—JV- 5-' <JV-TK>. 

[6- (2-^dd-6- (^f 1 /^^^-/^) 7i/^» -^tyyy- 

4— OKI - (l-t s f-/V-lH-\??y—;i'-3-'</\') -T % 

[6- (2, 4-^7^P7i/+v') -dr-f ^-4-^/P] - (l-p< 
fyV- lH-fc'yV— A— 3— Y/W) -7^y, 
15 [6- (2-7/M-U-6- [1, 2, 4] **WTV-)V- 

3- -T/V) 7x/^-» -^r-T-yy V-4 -3-^fvU- [1, 2, 
4] ^7*v J 7V-/l'-5-^/l'-T^ V, 

[6- (2-7/P^-p-4- (p< f/V7;I/*^/l/7x/ dri/) -^-r^])^- 

4 — f/V] -3-*77U- [1, 2, 4] ^7^7^-5^/V-7?>, 
20 [6- (2-7^n-6- ^vt^/M^P) y^/*^) — df-^^y 

[6- (2-7/M"P-6- (^^vU*^/fc~/P) ^ydriy) -^-f^/Vls- 
4-^/l/J - (l-xf/P-iH-f7)/-/U-3-f/l/) -7^, 

[6- (2-7y^p-6- (^fvi^/W*~/W y^y^i/) 
25 4 — f/u] -k°7^^-2— (A?- 75V, 

[6- (2-^nn-6- M * i/*yP*^/l/T ^ 7 ) 7i/^» -^yy 
>_4_^/l/|. _ (1 -pt^yl— lH-t°7/-/l^-3-^/u) -7 5 7, 
3-7^o-2- ( {4- [ (k'7^y-2-^;i/) T^y] ^r-7-^y^- 
6 -WW ^<>y^hy/K 
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[6- (-fl-fry? b>-2-J/u**~y) -*l-yyy-4 — f/u] - (l- 
/ fvU- 1 H— t°y y—fr- 3 -4 )V) -T%y, 
[6- (2, 4-v ? 7/^p-6- TvKK/V^A') y^J^-^y) -dr^V 

— r^] - ( i - ^ f ^- 1 h - ^7 y-;u- 3 - ^^) -rs^ 

5 [6- (2-7/^p-6- -*~fVy^- 
-fT^/n [5, 4-b] fc°L) v ? >-2--f^-T^>, 
N— (l-^^V-lH-t°7y^-yL'-3-^/W) — 6-[2- (y<7VW*./V* 
n/u) ^/drv'R^/y y-4-^;i/-7 5y, 

3-7/V^-p-2- ( {4- [ (5-^^b°7^>-2— f^) T^y] ^"7" 
10 ^/y ^-6—</H ^^rV) -O-^-h^/K 

6- (3-?pp n° ]) v?y-2-^;^/V7 7-/v) - (l-^f;H^7/- 
/U- 3 - /U) V V is— 4 - /W- T 5 

6- ( 3 - ^ D o f y v'y - 2 - 'f /W7/I/7 7 - (5->f/V-t'7^ 

v-2 — (M wyy-4-'f/i'-7?y > 

15 6- (3 —9 o p t°y v?^- 2 -/f/M/V7 7=/V) - ( 1 H - \fy V*—>V- 

3— 4>v) *-ry\)is-4 — f/i/-7?y, 

6- (T-fcf7l'fcV<y ^>-4-^yV) ^-^r'>-N— [1, 3] f7/o [5, 

4- d] f !J -^y- 2 ->f /^t / ^-4-^^-7^, 

N- (l-^f/l/-lH-^7^-3-^^) -6- f/P 

20 Wyy-4-^/u-7 5y 

N- (1 -^f;V-lH-f7/- -6- (t°y^^^-4--f 
yW^-^rv^) W!ly-4-/f/V-7^y, 

6- [2-7/W^-p-1- (7/Pto^f/V) ^h^r^] -N- [1, 3] ^7* 

yp [5, 4-d] t°y vyy-2-^/^t/y >-4— f/p-7$y, 

25 6- [ (3-^PDl^!J^y-2-^/l') -N-l, 3-^T/— /l^- 

2 — fMt/y^-4-7$y (i -y^vvt 0 ^/— /v-3— r/v) 

6- (1, Z-^OV^-TV'—^-2-^J^^ris) -N- (l-^fvP-l 
H-fc 0 7/-/W-3— <;V) *y~/V ^-4-4 fr-T%^. 
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N- {I IVL-VyV-;},- Z-4 *) -6- 
6- [ (5 t°y v?V- ^iX] — N— (l-y-fvU-l 

5 6 - [ (3-/nn^!)^y-2-/f^) ^^-v'] -N- (5-^fyW-lH- 

N- (1 1 H-t°7/— /U-3-^/W) -6- (¥}) i?>-3~4* 

6- [ (3-^PPtl^y-2-^/V) -N-4H- [1, 2, 

io 4] - h y 7/-;v- 3 - ^/^t/y y - 4 

6- [ (S-7/V*u fy i?^- 3-4*) **^~\ -N- (1-y^vW-l 
6- [ i?y-2-- 4 AS) -N- [1, 2, 4] -^7 

\?tv— *- 5 -^/Mr-T-y y 4 -4*-r 5; >\ 

15 N- (1 -t=3->V- l H-f^y-^-a— f/1-0 -6- [ (3-^^/H:°y^ 
V-2-1VU) ^-=af-iX] dr^-yy V-4-- f;V-7^ 

6- { [3- (^yl^ny^vu) t" y v^- 2 -> f /V] — N— (1- 

y. 1 H- \fy 3-4 )\S) *1-yV>-4-4/is-T$>, 

N- (1 -*?7U- 1 H-t'^y-A— 3-4*) -6- { [3- (vyyjv* 

20 p^^/M t°yv?V-2 — f/U] ^-^r->} dr-T-^y >-4— f/l— V, 

[2- ( {4- [ (l-^f/i/-lH-k 1 7/-/v-3-^f;v) 75 y] dr^y' 
y>-6--T/U} ^-^riX) fc°y v^-3— fA] y* y— /K 
6- { [3- (7^tn^f^) fc°y i^-2 — r/V] ^v'} — N— (l-y 
Tvu- 1 H— \fy V—*- 3 — f /w) y ^- 4 -4 *-T K V, 

25 1- [2- ( {4- [ (l-^f;V-lH-t'7/-/W-3-^;l/) 7^y] 

^3-^^] 

5-^BD-2-^f;u-4 - ( {4- [ (l-^^-lH-t'7/-^- 

3-4*) r$y] ^yy ^-6— r/W f y^>-3 (2H) - 
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6- [ t°y i?>_2— -N- (1-^^V-l 

H-t°7i/-^-3— ( si*) V 4 -4 fr-T ^ 

[3-7/^n-2- ( {4- [ (l-^/l'-lH-^7/-/l'-3-'f;l') 

5 6- [2-7/M"n-6- (7;Vtn>f;V) 7i/^->] — N— (1-7^ 
yu- lH-fc°7^~ /i'- 3— f /U) dr^-y y ^-4-> i )V-T 5:^, 
[3-^dd-4- ( {4- [ (1 IH-M'yV— tV) T 

^fvU-5- (^/I^/VtJwI') -2- ( {4- [ (3-7^/1— [1, 2, 
10 4] -f7^7y-/l'-5-'fyV) T5/] 3^/y -OW rfr'frS') ^< 

3 -7/M-n- 2 - ( {4- [ (l-fc°y^V-2-^/W-lH-t 0 7:/— /V- 

1- [3-7/^n-2- ( {4- [ (l-^f^-lH-f7/-^-3-^ 

15 /V) 7^/] 3^-yy ^-6->f/V} 7i=^] 

6- [ (3-^npfy v?^-2— T/W) — N— [1- (^7/U^-d7 

fvU) -lH-t7 % /-^-3-^fM dr-^/y ^-4-^^-7^, 

N-v^^vW- 2 - ( {4- [ [1, 2, 

4] -f7^7^-5-^/V) T^y] *-jro/\) is-G-j,],) s< 

20 ^if^/M^T^ h\ 

6 - [2-^PP-6- (^^-/U^/VTfc^/U) 7^/3^] — N— 

/v-l, 2, 4-f7-77/-^-5-'f^) *"7-y*y>-4 — f;V-7^y 4 

6- [2-:7/M-n-6- (7 5vW*./U*~yU) 7s;^] — N— (5-^ 

25 6 - [2-^bd-6- D7"o 7 — N — 

( l - ^ f />- 1 H- if 7 /-/i'- 3 -^f/v) 3H-y*y y-4-^/V-7 5^ 

6- [2-7/P?j-o-6- (^/U^/l^-A-) 7^y^^>] -N-lH-t°7 

/I*- 3-4/is*~t yy ^-4-^^-7;^ 
6- {.Z-ZstrazTntr/W}) v^-2 — OKI ^v'] — N— (l-y^vu- 
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1 H- t°7 "/ — A*— 3 — <J\s) y V- 4 -y{iV-T 5 

[2- ( {4- [ ( 1 - ^ f/U- 1 H - 1^7 /-/V- 3 /P) 7 5y] 

tt*s) -3- (h!)7/^n^f/l') 7i^] y^y— /K 
6- [2-7/U^-o-6- (p< ^/V^/U^^/U) ^^y^vO -N-t°y^^ 
5 V - 3 - ^fMt / 9^-4-^^-75^ 

N— (5-^DP^7^-2-'f;l') -6- [2-7;M-n-6- (y^* 
/v*^^) 7 my ^t , /!)y-4-'f;i/-7 5y, 

[3, 5-^7/^0-4- ( {4- [ ( 1 -y ?vV- l H-t°yy—^~ 3 - 
75 y] =¥^/y V-6-"f/W 7i=;>] y*y-;K 

10 3-7/M-P-2- ( {4- [ (1 -tf-/V- lH-tf7/-^-5->f/V) 7 

6- [4-^^-2- (y^^./W*-/W 7i;^>] — N— 

yw- iH-tf 7/- a*- 3-></w) *1->fV y-4 — f/v-7^> 
6- (2, 6-^i-n7iM-» -N- (1 -^f;V-t*7/- /V- 3 - 
15 -r^) W!;y-4-</v-7 5y, 

1- [3-^^-2- ( [4- [ ( 1 -^^jV-\fyy—;V- 3 -- 7 5 

y] wyy-6— f/u] ^iy) ^-/v] ^y^ 

6- [2- (7;^p;f^) -6- (}*3-)V7*;VTts=-;V) -N- 

( i - y 1°7 3 -^f /w) dr7)/ y y- 4 — r /^-7 5 

20 3-y^/U-2- ( {4- [ (l-^^-fc'7/^-3-^^) 75 y] * 
•T^/y^-6 — f/u} ^v^) ^^^-hy/K 

y^n/DtVu [3-7/W^o-2- ( [4- [ { 1 - y fvu- M'y ^~ 

3- f/W 75 y] ^e/) 7=c=/w] y^yv, 

6- [2-7/u^-o-6- (y h^y^vv) 7x;^y] -n- (i-y^ 

25 /W- t°y A— 3 — fAO ^^11^-4-^^-7 5^ 

[6- (5-^nn-3-7/^D t°y ^^-2— -^/y^- 

4 — f/l/J - (1 -y^/U- lH-t'7/- ^-3-^^) -7 5>, 

[6- (3 -7/M-d t°y ^^-2-^^^-^^) -dr-7-^yy v-4 — C/W] - 
(l-^f^-lH-b'7/-^-3-^;v) -7 5V, 
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6- [ 2 - .?* f7U- 6 - (^fvl^/Vtfww) ^^ydfix] — N— (1-^ 

6- [2- -6- (^fvW^/W/fc^/l') 71;*^] — N — 

(1 H-t"7 s /-^-3-^^) Xtt 
5 [6- (2-7/V*v-6- {*9>*tl>ifr-yT% K) »J 
_ (1 1 H- > /—^- 3 -^yW) -T^f 

±!E (a) ~ (i) ©ft-g*Xtt*©ai*ttfcflP**n5ttW[, 
*iSttfcflMB«r*1-3. *»wr±, (a) ~ (i) (CE«0^«JX 

U— t LTflK iV>5<RR*S*»*Jlfc %—74V>r* (Garf i 

nkel D) £>3§\ rny^-;? ^7^^ T^T^rj 7r4 X ^ 
/Un^-j— - fe? 7X i/Vu=i— ^. -tr^lr— Jrzf /^^7r^^ 
15 ^ ir/l'X (Computer modeling identifies g 
lucokinase as glucose sensor of pane 
reatic be t a-ce 1 1 s) J , 7^U^> 7VV 7 4 i/it 

n v?— (Am erican Journal Physiology) % f 24 
7t (3Pt 2) 1 9 8 4*fs P527-53 6, ) tf ftifiO? >Vzi* 

1I#teK:Mft$:#J&&5 r^flb^Cfto'CV^, 40v=*^-i£i!€r=Pfc 

fc/jKJEt-tS («itf, (Grupe A) P> 

25 'f/' fsfyTJ — W tf;Vzi—7> W^^W (Transgenic 
knockouts reveal a critical requirem 
ent for pancreatic beta cell glucoki 
nase in maintaining glucose homeosta 
sis) j , -£/l> (Cel 1) , ^8 3t, 1995^, p 6 9-7 8, ^# 
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{£<ft5 mz-tf^ 7iMFerre T) hM. r=>U?^ 3 > f^7 
^ 4 y9 Tjv$— *4 i/ 3 >X ^I/ndff-f (Correcti 

on of diabetic alterations by glucok 
5 inase) j , yn->-7^^X ^ If ^> 3 -}vV T;&x^- * 
^ f/fiy^X Or? -f (P r o c e e d i n g s of 

the National Academy of Sciences of 
the U. S. A. ) , ^9 3i, 1 9 9 6^, p 7 2 2 5-7 2 3 0^# 

y 5 X o left 5 U ™^$r^«?^^y LTfflc 

15 DY2 (maturity — onset diabetes of the y 

o u n g) kwtiz%^mmffiz%fc^zmmK&\,^xy/\'^*-r~-'emfc 

1/^5 (#J;Uf, W^'yb (V i o n n e t N) «bl\ Ty^-fe>^ 

20 y — ^-v-tr ^h y ^>-4 v is-'fsf^^^ h t'^t^x y 

(Nonsense mutation in the glucok 
inase gene causes early — onset non— in 
sulin — dependent diabetes me 1 1 i tus) , ^ 
^"-Y — S^cfc^-f (Nature Genetics) ,^3 5 6t, 
25 1 9 9 2^ p721-722 

-C*5«J, wOJ:9*Afc*,f4teiL«f)ffi!RS:*i- (^^.tf, /Wf- (G 1 a 
ser B) bl\ r77^ y7/W 4 1) -Xi» /< 

W T>- T^f-f^f^y/ ?>Vzi5r-Y— t? U-f>f->3l/ (Fam 
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ilial hyper insul ini sm caused by an a 
ctivating glucokinase mutation) J > - a.— 
<4 l/?y>V v 5 ^— tvl' ^f-f^y (New England Journ 
al Medicine), ^3 3 8 1 9 9 8^, p 2 2 6-2 30, ^# 
5 M) o 

io mw^%m^^mwL^mmmtmmx^^>(ox\ *&mmz> (a) ~ 

(i) tc|Ett©^*X*i^©ISI^WlcfF*$*ismrt:, I I 

^(Ventromedial hypothalamus, .£/.T T VMHj <b 
15 Bfc-f) Ul|BflLT$8£LTV*SCfc#EfejMC$ft;fc. VMH©ft2fiJtf>#&iNB 

±ot^= - ^fUBfmw-f s t i©^ 1 4 So b = - * 

20 U- ^ y 3. - o ^ fi^Slft ft ^Ou mm&it (5-2 OmM) 

ftWkmWiffr^^-vzftLittfi-xjitfmjzztix^Zo 

teoT, #3691 fc« 3 (a) ~ (i) ^lE^^k-a-^X^-t^^lC^^ 
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ui±J:«9, (a) ~ (i) izmmwt&yoxitznm^mzw® 

10 »§li*:2Slli-afc«>©*ft©JBItl 

15 rumT/^^mi tit. «*ftl7556©i«IRri^tt**1-5T^/vS 
£&!*U ix.tf, y^S, ^A-g, /n^S, ^y^alf/H, 
£„ y^^^S, sec -y^vWg, t e r t -^^/l^ ^>-fvl^ y 
7 *^yf^S, 'f y^^/vS, 1, l-^f^oif/i/S, i 

-yfvw^/i'g, 2 - ?vw:/fvvg N l, 2 -^^f^o tVV'S, ^^rix 

20 -r y^v'/wg, i -y fvw^^vwg, 2-yfvwofvi^ 3-y 

^/WO^g, 1, 1 -v^^^/Ug, 1, 2-^^^^*, 2, 

2-^^^y^s, 1, 2, 

3, 3 - >>y fvVT^/ug, l-^^/uy^S, 2-^/1^^/1^ 1, 2, 

2 - mj y f/v/o t>g, 1 -i^/w- 2 -y ^/^d tr/uu^jftsaifctf b*i5 0 

xlfS^n^n tVWg, •y^ayf/l'l, ->^D^yf;i,8 N v^^d^v'/I/S, 

mmT/u^r^mi tit. ^m^i7b^6(Dm.mxit^m<oi&mr^=-^ 
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rt&ftTVWa^SJ tit, t Yu**sm<Dfomni-ftMfcW'fr**&-Q 
7°p^^i/S, ^h*^S, s e c-yhdrv'S, t e r t-/h^>I, -i^ 

x & wsso^t- n r y -/he t ^ >n >m u < « tr y t vtcMfk 
io w^7 i PTy-/vs^ic^b> mz.\t. yy/i-s> ^=/>s, tfoy/n, 
s*vy/ug, hyryy/wg, ^ryy/vs, ^-r^r^v^m. ^ yf 7/ 
y/vg, **-y-yy/pg, y^-y-yy/ws, t°y^/ws, try ss^/us, tr 
y^=./vg % t^yy/vg, fy^^/ws, *yy-/wg, -ry^y y-^g, 
dr^-yy^us, *y *-y-y ~/vg, -<>X 

15 ^yy/wg, >r syytry ^/wg, ^yy7 7^s, -^y^y^-zug, 
i, 2 — i^y-fy^r^yy/^ ^yshfru-yy/i'g, ^y/fr/D/vs, 
t^t^p^y^s, f/ynfy^s, frynt'y^/n, ^y^r 
yp t°y ^yy^=/i<gw#tf t>jxs 0 

20 £;iB*-f6 6 

rt Ko^^T/Udr/uSj tit. HulEffi)^T/i'^/i-S4 ] <D7K^W— 
t Kn*^g-?tt&£tifcg£;t9feU #Jx.ft\ t Kp^^^S, 2-fc K 
p df- iyoi^g, 1 - 1 K p * -y7*n fcVi-g, 1 - 1 Kp^t v^fvwg, 2-t 
Kn^^B^S, 2-fc Kndr^-l-y^/P-^f-yPS^S^ffjttSo 

25 rr^yr/i^/vgj adiEr/v^sf 0**^0-0^, r^/i 
T*tt&£*ifcg£E*u 0»Jx.f*\ r^yy^/ws, rsy^/i/g, r$y^ 

rr/^y-T/wSj £fi, StfSEteiRT/v^St^/^s./uSt^fe^LfcS 
&it!*U 09x.HL y^/^/PJj?=/vS, ifyi/^/^/f-zuS, :/p tVi^/M? 
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r*S&8iTA'*A'l>A"<*'(A'&} bit, mmfaW /V^r/V&X'*: S W$k£ 

/v£ % /Dl^/i/*;i'/^^;i'i, ^ y:/P fcVKfc/w^^'/i'g, ^/Vyfr/w^ 
-Y/Ug, s e c -^^Vl^/W^^/l^ t e r t -l/fyl^/W*^ /W^ga* 
15 ^tfbtt-So 

20 4t5„ 

r*yfij»T/w^wr$ysj ill, ffEiSar^^ustct (?^ys^$ti 

S, yyatvuT^ys, ^W5;s, s e c -^75 ysxii t e 

25 r^^T/v^T^ygj tfi, ^-Xtt^^5MIEM7/w^S(cj:*) 

•^o tvwr? /i, y^/K/P ^7 5yixii^ yy°p ^rs yif^ 
mi bttSo 
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a: (i) 



5 [5£4\ #IE*«:«HStJ:rai:-] ^v^6>ix5fB#»!:ov>TRWr5. 

R l «t, SkT<D (1) , (2) , (3) , (4) , (5) (6) frfeffi* 

jRft $ ti 5 - <DSX fiJ©^ &*f. 

(1) MJBHf% ^ItlS^R^K^JS^fe^S^itJjlR^tiS^nJS^ 
SrStrtK: 1 3 W-T 5 5 7516 I^r pry -/wg OR^r n 7 y -^Stt 

(2) ry-/ws> 

£lXtt23TLWr'i>«fcV) x 
(5) HifL<l±^^WteH7;w^=;H 



(6) **JK^ 

o]S-T-4:8lrttJ:i^M3^ri-6 5 7bS6*©^Dry-A'Sj tits Aftttfc 

it, mk.\*s <4 y^TVy/pg, -r^^yy/ws, ^-y-yy^g, t-t^tv 
y /i"g> ^^s, h i)7/y yws, fh7/!) /^s> f y tr y s ^ 
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tfbti, ztib<D?-h. hVTyry^m, 4^yyv;i>m, ^ryy/ug, ey 

-4'* t m& Lit 9 7bm 1 0 M^^ISO-X D7i) -/PgfcTgfife LT^T t> J: V \ 

-ry-Y vku^S, -ovv^m. fr/pfy-^s, fr^o 

jvm, ^/ h y r/y/vSs ^yy7 7=/^ ^yt°y v^a-s, hy 
7/ t°y ^^s^^WbtL5„ 

^?vvg, •fuvfrm. -< v7v\fjvmm&mf btiz> 0 

nr/UdrAS^^-r5^^^ (Y^^i-S^J^iF^O CD 1 Xtt 2 ^ 

x\,^xh&<. ltrtKrm;i&££ixte2;pfLT^-t i b«fcv\ > 

20 I^R 1 t L"Cf'± % fh7tKa77^S, T h 7 t Ko 

fn^^/H, f^y i^/i^ N-Tir^vH^y v^/Pg, 3, 4-v=t 
Kn-t°y ^-/ug^W* fen, rtifecD?^, rf7tKn77^ 
X h 7 fc Ko t'7^S, N - 7-1? ^A- 1 1 ^ y v^VgXte 3 , 4 - v 5 1 K n - 

t° y y i?~/ismmw£ u\ 

25 R'j&^rf r@ifL<tt^ft©M7/^^>lj ^LTfi, #|;tfcf, 7°p 

R^LTti, ±15 (1) 7bm (6) ©H, (1) ^IJ^ fi5EftJjj^&tf 
®?iHfl!(^fe#5i¥ £ <0 iim^nS^T n^5riirt{C 1 3 ^-f S 5 6 
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fitf^x a7V (I^x D7!) * t «^SR*^fifc LTV* 

(2) ry-zi^s" 

i-zmmm*&fc<) ©ixf*2^g^ gasmen n-t^/w^sx 

f*2^rL-CVNT't e tV^) 

l< , ( i ) ^n*. mnm+RTmmfc+frbtezmxQmftznz 

10 ^7 olfSrSrtl: l M 3 f 1 5 5 »1 6 Sro^f n 7 y — /wS (^fo7 

(2) ry-A'»«s±»)ff*bv\ 

R 1 # s -kfB (1) ftS (5) R 1 (2Tf2fit#ySil a «fc 9 21 

15 w&mn a ■. >mc7)\>*)\>m m^mr^^mn, ^ p y ^n^-? iM3i 

t Kp^t^S, fc KP^^Tyw^S (^k Kn+^7/^;vSt©t Kp=*-> 
7 7*^^ 7;/S, *y-^b<«-v ? -MTyV^yVT^yS % >Ty 

airt m 1 3 w v t «t v > 5 7bm 6 ^.<d^ a r y -/us 

25 S£8&£?> r^T/U^Sj iUTft, if2]liO®^7/U=Sr/VS^i© 
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yp^fvVS, ^y P^^g^tf^lf btbSo 

^ygWW<bft5 0 
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/<*y(;V^ y^Tj/W^-f s e c -^f/^/M^-f^S, t e r t 
I*, 09*.fi, y^TJ/w^^y J^/M7/w^E-^y fvvg, 7°n 

fcV^W^-f A-y Pj^lSo 

15 #J;ik£, *J* ^A-fc/w^-f/uy ^Ag x v^^ATJ/w^-f Ay 
Ay ^A^Az^^f Ay ^Ag3$^W"b*i<5o 

20 ^yU77*>fA^f#*ffbii5. 

itHI© r^{|ii7yv^/^/U7 7 ; e^ Agj ifi, ^/V7 7^;vl©N 

25 e>tl5o 

i£fi&go r*/(SiRT/^uT5/Sj £te> Mfe£^<^y{£$fc7A*A 
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ELhJ:!K — Y — R 1 1 L"C(4„ JM£ttK:{2, 

5 [i, 2, 4] hyry-zw- 3 — r^^^r^/wa, 

[1, 2, 4] MJ7/-;i^-3-^/^/i'7 7^/i'I, 
5-*3 L /V- [1, 2, 4] hy7/-/l/-3 — fyl/7;l/7 7^S, 

5-^f>^f;v- [1, 2, 4] bVT*/—A'-3-' < /v^/vyy-^, 
5-75/- [1, 2, 4] h D 7/-/>- 3 -^;l/^;V7 7 
10 [1, 2, 3] h y 7y-/W- 3 -^/^/U7 7-/H, 
[1, 3, 4] f7^7/-/P-3 — f^^77=^S, 
1 -a:fvl/->f ^ 2 -^71/7^7 7 =/H, 

1 -tfA* — f 4/- 2 — f/^/l/??^^ 

1, — r /w-2-> fy^/W7r-/^S, 

15 >T5^V— /V-2 — fyl/^;V7 7=/>S, 

3-^^/V — f 5 ^/-yv- 2 - >f /W;V7 7-^I, 

1 - * f;n:°7 fr- 3 — i j\>*>vy 7 
\?V 2 -^/V7^7 7^i, 
t°y5v ? ^-2 — <)\,7.;V77=- /VS. 

20 fc°7^V-2 — f;^/V7 7=^i> 

3 - *>T J tT U 5? V - 2 - /V 7 7 -A'S, 

3 - # /W<* y( ;V t° y y - 3 - 4 fls* /U 7 7 — , 

3 -7/U*u 3 -^/l/7^77=^ 

fc°y 3 ->f /U^/V7 7-/^ 

25 l-^^vW- 1H-7 h 7 5 ^7^7 7 =^S, 

7i^;l'7/l'77-/l/l 1 

2 - y/vir vy x. >vyy — A'X, 

2 — v-T /7i 7 
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2- t Kd =3r^ f /U7x=;V7/V7t-/^ 

2 - f ^ 7 - xf /1/7/P7 7 ^S, 
10 ^VX^ 5 2 -^^^7 7=^2 

3 - ? n p tf y 2 ->f Atf*^*, 

4 - ^ n D t° ]} 2 — r AsUr**/^ 

3 —>ry t°y v?^- 2 — r /i^^g, 

15 y v?>-2-^/V^^S, 

3- ^^/^^-/ut o y ^-2 — r/M- 

3-^7/V^-D^^Vt°y ^V-2— (Vl^^v^ tfy 1/^-2-4 /Is** is 

20 4- h y ^y^P^^/U-t-y v^^-3— T^=Sr^S % 

3-fc Kpdf^^W-t°y ^V-2-W^^^S, 

3-7/^P^f^-t'!J v?>-2 — f/V^v'S, 

3->^d7p kVP- f y v^- 2 ->f /U^v'g, 

3-* Y*i/l3i\si£=.)V\?y*si/-2-4j\<jr**sm, 
25 3-7/V^-Pt°y ^^-2-^/W^'>S, 

5-7;M-p fy v?>- 2— f/W**«>3t, 

5-7/U^-p t°y 3— f^^S, 

2, 5-^7/W^-p t°y 2 

3, 5 - ^ p p - 3 -^/v^-p try v 5 ^- 2 — ' r^driXS, 
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2 - p 7 3i > C/S, 

2, 4-^pd7i/^->1, 
5 2, 6-i/7;^o7x;^-v'i, 

2-7W-6-^f/l/7i;^i, 

2 -77i^p- 6 -7/P;*-p y fvV7 3i y =5f i/g, 

2 - iXT J - 6 - 7 31 y 

10 2-*>7y-6-*7yU7*y*<>2£ % 

2-^np-4-fc Kn^rv/^^^aiy dr^>S, 

2 -T-fe^'A'- 6 - - 7 zc J 3ri/g N 

2 - 7 p p - 6 -y ^/VT./l'* — />7x / 

2 - ^ n n - 6 ^ n/U7 3i / ^ 

15 2 - 7 n p - 6 - d 7°p fcVW*/V*^U7 m / df 

2 - y ?vV;*/V/fc=/P7 xydf 

2 - 7/V^-p - 6 - y *f-)\>7.;Vfc=.)V7 3i y dr->S, 

2 -7/V^-p - 4 -y ^vUT./l^rvl^m J *ci/^ 

2 - 7/W^-p y 5vU- 6 - y ^vl^/Vzfr =/U7 3i y # 

20 2-y^/v^/v^^yv-4-y^/v73iy ^->s, 

4-y^7W*;M^/i'2-y Y* 1 yft)V'&-)V7 a^j ^f^S, 

2 - ~> 7 P 7° P tVU# /Utf=./U- 6 - 7/1^ P 7 3i 7 ^ 

2-^pp-6- (y f-/W7/P/fc^/wT5: y) 7 3iy^^s, 

2, 6-> ? 7^P-4-t KP= 3 riXy^7 3iy ^f^a, 
25 2 - 7/U^-P-6- (5-y^~ [1, 2, 4] ^1^77-^- 3 -4 1\> 
) 7 3i ydr~>S 

y7°p^^i/^ 

2-y h*^- 1 -y ^vP-o: h^ri/S, 
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1-y b*f*f-A'-'7v2tf**s& s 
3-t Kd^>- 1 -^fvP-^n 

1- t Ko^^f/l/-^o^i/S, 

2- 7 5: 7- 1 -a: h^g, 2-t Kn d^-^n 
5 2-^ h^v-^PxKdf-^S, 

2-t Kp^tv'- 1 -tf-Ar-oc h=^>g x 

2-t Fu^-ac bdj-VS, 

2 -v>y ^/WT ^ / - 1 ?/V-3L hdrv-g, 

2- 7/^^-p- 1 f-jV-x. h^rv'S, 
10 1 -yfvW-o: h^f-^S, 

y JW<^J iyg % 

y p ^3- i/ivir* 
v-y p^/^vl^^v'g, 

15 2-t Ko^v'-^D^yf/u^^S, 

3- 7!);^^ 

20 3 -4 y^P-i^/l'^v'g, 

'<y/f7 , /-/V- 2 — r/M-^g, 

* 7" y* y > - 2 — r /w^-^f v^s, 

25 /Vtti/m, 

m*mifbti, :ti^n, mt** ^yp^^/M-^iyg, ^y^p#* 

2-y 1 -y^-rc b*i/m. 2-t Kp^riy-i -y^vu- 

^h^f-v^ 2 --y/i^p- l -y/u^-py *f-tv-zc h^r-:/^ y ^—/u-^/u 
y^y^^g, 2-y/^p-y^y 4H- [i, 2, 4 
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] H;7/-^-3-^/^/V7 7 r/vS, [1, 2, 4] hVT 

/-^-3-^f/V7/l/77^S, 4->f^-4H- [1, 2, 4] hUTi/ 
-^-3-^/^7 7=^2, 3H- [1, 2, 3] M)7/-/V-4-^/V 
^/u^y-ywg, $ ^/-/V- 2 - ^^^^7 7 =/>S, try 
5 ^yl/7 7=^S% 1 -^f/H^7/- /V- 3-^^/V77=^S, 

t°y 2-^/VaJ-^r'>S, 2-7/V2}-o-6- 7x/ 

^rv'S, Z-^bb-6- (^f/^/V*=/U7 5/ ) ^my^riyS, 
n-2-^^u-3-^y-2, 3— 5?fc KP-fy^V-4 — (A****/ 
S % 2-7/^P-6-7/V^-n^^-yV7i/^^S, 2 - *s? J - 6 -7/M" 
10 V7*;*i/M, 2 6-^ ^vVT./U/Jn-/!^^/ ^rv'g, 2. 6- 
^7/V^-D-4-fc Kn^r^f/P7xy ^rv'S, 2, 6 -v?7/M"P 7m/ 3r 

n tVw^/^^^/u- 6 7x7 3 fc'y 2 -> f 

yU***>S«SF3ftS#*L<, 2-tKo^>-l-yf/U-xh#C/I, 2-7/1- 

15 tP-l-7/^P^f/V-xh^^ 2-7/UtD-7x/^-/S, 4H- 
[1, 2, 4] h ii 7J/-/V- 3 - ^/W^/V7 7 5 [1, 2, 

4] h y 7 /-/W- 3 -^/U^/V7 7 =/H, 4-^f/U-4H- [l, 2, 4 
] hyr^~/V-3 — f/W/V7 7^I, 2-7/W^"D-6- 

7:n/^v/g, 2-^pp-6- (7f/l/7/^^7?;) 7x;^ 

20 3-^pp t°y ^^-2— </V-^^rv'S, 5-^nn-2-^/V-3-t 

3r7-2, 3-7t KP-f!J^7y-4-'f/Vt^VS, 2-7/V;^p-6- 
7/^7tn/f-A^7x./ ^v/g, 2->'7;-6-7/^D7x/' ^rv/g, 2-7 
/U^-p- 6 -^^/U^/U*n/l-7^y =^>g N 2, 6-^7/l/tD-4-tKn 
^ri//^-/V7 ^rv'S, 2, 6 -^7/M"P 7^ / * v"g x 2-7/M-P 

25 -/^vl^/M^-Zl^m/^g, 2-~X7V-6-/^7m/=*rv'g, 

2-*s9 &7°v \?>Vjj)\,ifs=.)V-§ -7/^n7xAVi, 3-7/M"P t°y 
2 -^f/^^i/l^is J; «3#£ Lv\ 



WO 2005/090332 



PCT/JP2005/005991 



34 

5 nry-zviw^, it (i) $<D*i-yv >xi*t°v $vywfe<D4ii 
(id 




10 iR^ti^-TDM^^^S^fCJ 175^3#LWC1>J;V\ 5Xli6*w$i 

f7/y^s, ^r^ryy/ws, byryy/ug, ^-y-yy^g, ^y^-y- 
15 /y/H, t'7^=^s> t-yv^s, ey^=/ug, t^yy^g, t°y? 

v?=/wg, f7/otfy^S, f 7^/n ^7^HXIi^y)/f 7/y/H 

^w^tu f7/u;n, ^r^ryy/vg, -ry^f-yy 

20 36S«tO»*bV\ 

^g&g?> mmr^/umi tit. m^m^mr/v^^mtmrn^m^ 

25 6tL5 0 
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£&«!*U mutt. * Y*ism, ih^fS, 7 v 4 
5 i£B&Stf> r"t Kd*WVV*/pSj fcii, ffJIE^a^fc Ko^s/r/w^S 

^m<Di&m7^^mxmm^titcm^^u watt, rsy^/pg, i 

S*U 0!l*.fi, y 5vP#/P*^g, ji^/^/p^^/pS, y°nfcVP;t7/v#= 
iE5£ (i i - 1 ) 




(II- 1) 

25 x-mzhzmtLxi^ gfrma*. M*.ti. f-rv* [5, 4-b] t-yv^ 

-2— f/WT^/S, [5, 4-b] ey$/y-2— < 
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^TS/g* 5-/- Y* t s- s J-TVxi [5, 4-b] H°V^>-2-4^T^y 

- [i, 2, 4] M7/-/v-5-^/v7$;l, try ^ v^-4 — iivr% 

5 /i^T^I^ l-^f;V-lH-t'7/-/v-3-^/V7^yi, i-;nfvv- 
1 H- 17 3 — f /WT 5 y-m. 1 H- k°7^/-/V- 3 ->f 

^7^1, 1- (tfy v^-2-^/V) -lH-t'7^-3-^^7^ 
1- (v^/M-n^^vV) -lH-^7^-3 — r^7 5/S, 1 

f/i'-iH-t'7/-;v-5-'f/i'7^i 1 t°y i^v-2— r/vT^ys, 5 
10 -y^vvtfy — f/wr? /g, 5?y-2-^/u7 5/ 

[1, 2, 4]f7^7/-yV- 5-^^75 /S, 3-^/P- [1, 
2. 4] f-T&T*/— fr-S-<<A'7% ;S, 5-V-T7 t°y ^-2— <VW7 
5V£, 4->fWy-/V-2-> f^T^/S, 4H- [1, 2, 4] hy 

15 T^S—As- 3 -^/V7 5; 7SXfit°y 3 -> f /U7 ^ J £$#$rf htl, 

^flb<Doib, ^7/d [5, 4-b] t 6 y^y-2--f^7^S > 5-7^ 
tP-fT/n [5, 4-b] t!)v?y-2->f^7^i, 
T^/n [5, 4-b] t'y ^-2-^/W7^/I, If 7 W- 2 -f/l'T' 5 J 
5-^^/V-t°7v ? ^-2— f/l'T^/X, 5-^nnf7i/y-2-^ 

20 7^;S, l-^^-lH-lf7 N /-/W- 3 — T/WT^yS, 1-31^-1 
H-t'7/-^-3— f^^/S, 1 H-fc'y^A- /U- 3 — <)\s 

7^/i, l- (try v?>-2— c /v) -iH-tf7'/-^-3-/ c/vr^ys, 

- 1 H- tf7^-/W- 5— f^7$ /g, 1, 2, 4]f7^7y-^-5--f 

25 /u:r5/&;m3-y.5vw- [1, 2, 4] f7^7/-^-5--f;v7-;yi 
* (i) x-mztiz>*%w\z.mz>ik&V!)ki,xi*. m^f, 

[6- (4H- [1, 2, 4] M)7/-^-3-^;^7 7=^) -3^/ 
y>-4— T/W] -f7/n [5, 4-b] 1:^^-2-^^-7 5^ 
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[6- (4-^f^-4H- [1, 2, 4] hVry~^-3-^jU^/uy T =- 

[6- (4-^/V-4H- [1, 2, 4] h yry— ^-3-^^77 = 
/W) - W!/ >-4->f/W3 -t°7*^V-2--t'/V-T^> > 

[6- (4H- [1, 2, 4] MJ7/-/V-3-^/VX/V7 7^) 
y^-4 — f/W] -t'7^-2-^/V-7^, 

[6- (4-^f/V-4H- [1, 2, 4] h V 7y*-;V- 3 — f;W7 7- 
/V) -^✓5 >-4— -f7^n [5, 4-b] try v^-2—fyW- 
10 T 5 >\ 

(6 -7oi/=3f-^-^^-y y ^-4-WVU) -*f-T*/n [5, 4-b] fc^v* 
^- 2 — fyu-7^ >\ 

[6- (2-7^0-71/dri/) -^r^yyv-4 — f/V] -^Ti/P [5, 

4-b] k'y i?^-2->ryw-7 5>', 

15 [6- (l-^f/l'-lH — h;^-;U-2-^f/^7 7^) -^^y 
^-4-^/U] -^-T^n [5, 4-b] k°y v ? V-2--</U-T$^, 

[6- (^y^y-2-^/^77^) y ^-4 — r^] -f7/ 

p [5, 4-b] fy v^-2 — T/W-T^^ 

[6- (4->f/V-4H- [1, 2, 4] h y TV — A/— Z JVT^jVy y 

20 jv) >-4-> r^] - o-^^/w- [1, 2, 4] i-tvtv- 

;l/-5-^f/l/-7^y, 
[6- (t°y 5 yy-2-^;W7 7^) -=3r^^y ^-4-^/U] -^T 
/p [5, 4-b] t°y^V-2 — f/V-7?^ 

[6- (4-^^-4H- [1, 2, 4] h y T>^— ^-3— T/U^/U7r- 
25 /l') -WD ^-4-^/V] -^7Vp [5, 4-b] t°y v?V- 2 — fyl/- 

7$>, 

[6- (4-^f^-4H- [1, 2, 4] MJ7/-/V-3— f;^/V7 7 = 
/u) -^-r^V ^-4-^/U] -f7/n [4, 5-b] t°5^>-2--r^- 
T5 >\ 
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^yXf7)/"- ;V- 1-J>\>- [6- (4-^f^-4H- [1, 2, 4] h V 

[6- oh- [i, 2, 3] m;t/-^-4 — (a^^7t=-m -*^y 
y>-4— r/v] -^r^/n [5, 4-b] t°y v^>- 2— r^-r^y % 

5 (l-^5vV-lH-tf ^/-^-3— f/V) - [6- (4-^f;u-4H- 
[l, 2, 4] MJ 7/- /v- Z~^< ;V7.;vyr=.;v) -*-r V y >- 4 
/w] -7 5>\ 

[6- (4-^f;V-4H- [1, 2, 4] Mi7y-;V-3-^/^;U77 = 

10 (5-p<^-fc 0 y^^-2— </V) - [6- (4-^fyV-4H- [1, 2, 
4] h !J 7 /-/V- 3 - - f ;l/^/l/7 7 -*-fynj ^_4_^,i/] 
[6- (4-^f^-4H- [1, 2, 4] ^^7^-3-^^1/77 = 

(5-^aa-f7^-2 — fyu) - [6- (4-^f/W-4H- [ 1 , 2, 
15 4] MJ7/~;U-3-^;^;l/7 7=^) -^t , /!ly-4-^f/V] -TX>, 
[6- (2-7/M-p- 1 -TVM-p^^vW-j: h^is) ]) is- 4 ->T 

/U] -^Ty*P [5, 4-b] t°yv J >-2-^/W-7 5 V. 
(6 — T y^n^^-^t/JJ ^-4--fyU) -t°7^^-2— T^-7$^, 
y^D^dr^-^-T-^y ^-4--T/V) -f7/n [5, 4-b] fy 
20 v^-2 — f;v-7^y, 

[6- (2-t KnJpy- (IS) -t?-;V-x. Y*^-*-)-/ V ^-4 — f 

/w) ] - f-rytt [5, 4-b] fyv^-2 — I'/v-rs^ 

(6-*>* o^:/?vM-drv'-*-?-y*y y-4-^/U) -f7/D [5, 4- 

b] fy^^-2 — r^-r^y, 

25 [6- (2-7/W^-n- 1 h^r-» -#tyi)y-4-^ 

a-] - (i-p«^/i— iH-t°7y*-/v-3-^/w) -7^y, 

[6- (2 -7/W^-p- 1 /J-/l>-^ h*i/) -*1r-J y 4 — f 

[6- (2-7/^p- 1 -7/V*n b*r~» -^-TV y y- 4 
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A] - (5-7^D-f7/n [5, 4-b] t° V 2 ->f/U) -T$> s 

[6- 1 -7/Vtn^f;I/-x }^» ]) V- 4 — f 

A] - (5-^ hdf-^-f-T^n [5, 4-b] -7$>, 
[6- (4H- [1, 2, 4] h y TV—/V-Z--<jV7,jVy 7 =.;V) -t°yK 
5 [3, 2-d] fc'y S 5^-4-^*-] -f7/o [5, 4-b]t°yv>>- 
2-^f/^-T^ V, 

(6-7x; *v/-tfy K [3, 2-d] t° U KVl/- >V) -^T/~ 
A- 2 — f;V-7?y, 
[6- (4-^^-4H- [1, 2, 4] hy7^-3-^;V7/V77 = 
10 AO -fc°y K [3, 2-d] try 5 ^-4-> <>V\ -f7/-/l/-2-^;W- 
7;^ 

[6- (4-^^-4H- [1, 2, 4] hyT^— A- 3 — f/^/W77 = 

a) — try k [3, 2-d] t°y^^^-4-^A] -j-rvv [5, 4-b] 
t°y ^v-2— <a-t^^, 

15 [6- (5-^f/V-4H- [1, 2, 4] HI7/-/V-3-^;^7 7 = 

a) -try k [3, 2-d] try 5^-4->f/v] -^tv* [5, 4-b] 
t-y s?^-2— <yv-r§^ 

f7/n [5, 4-b] trys?^-2-' f/V- [6- (3H- [1, 2, 3] h 
y 4-^^7 7 -A) -try K [3, 2-d] f!)v^-4- 

20 -CA] -75 >\ 

(6-p< h^iz-^-T-Zy V-4-- fA) - k°7 ^ V- 2 5 ^ 
(6-t Ko^-V-^t^y^-4-^/1/) -f7/n [5, 4-b] t°y^ 

v-2 — f/>-7?y, 

6- ( 1 - A- 3 - ^^^7 7=^) -f7/n [5, 4- 

25 b] f y >^-2->f/Uf y K [3, 2-d] t°y ^v>>- 4— f/W-7 

(6-xf/V7;V7 7=/l') -f7/p [5, 4-b] t° y i?^- 2 -> < At°y 
K [3, 2-d] fy $ i?y-4-'( Ar-T$> % 

(5-^ h^->Z^A- 1, 2, 4-M)7/-^-3-^y^77^) f 
7/n [5, 4-b] t°y v?^-2->CAtry K [3, 2-d] fy^v^- 
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7^-2 — ifr) -6- (1, 2, 4-MI7)/-/V-3-^ 
;^/l/7 7^) K [3, 2-d] fc°y ^ v^-4-^-T^:^ 
6- ( 1 - ^ f ;K 5 /y-;v- 2 -^f;V7;W7 7 - (S-^f^^ 
5 is- 2-' <)\>) t°y K [3, 2-d] k'y v^-4-^^-7^y, 

6- U /V-2 — f^/U7r=/W - (5-^W7^-2-^ 

A') t°y K [3, 2-d] t?y ^^y-4-^/i/-7$y, 

6- ( 1 -xf ;K > 2 - ^f /W;P7 7 - ( 5 fvVfc'yi? 

>--2-^/p) try k [3, 2-d] try ^ *?*s-4-' f/v-r^ 

10 (5-^f;Wf7^-2-'f^) -6- (1 -^^tT^y— ^-3-^/^ 
/U7 7^V) K [3, 2-d] t°U 

6- (1, 5-^3vWf S*V— ;V-2-^/^/V7 7=^) - (5~7<5vV 

t o 7^^-2— r/w) t°y k [3, 2-d] try 5 ^-4-^^-75^ 

15 ^-2— f/W) t°y K [3, 2-d] fc'!J-;^y-4-'f;V-7^y, 
(5-^^t°y v^^-2-^/V) -6- (1, 2, 4- h y 7/- 

;V7.;vy 7 ^;v) fc°y K [3, 2-d] ^^^-4-^^-7^, 
(5-7/M-nk°y v?V-2-^yu) -6- (1, 2, 4 - K y TV—)V- 3 - 

^^^77^) t°y K [3, 2-d] t°y \i?l/-4-' {/V- 
20 [6- (b°y v>>- 2-^;V7A-7 7=^) — If y K [3, 2-d] 

V-4— f/V'] -f7/o [5, 4-b] t°y ■/y-2-^f/l'-7;y, 
[6- (1, 3, 4 - f 7-^7/-^- 2 - ^f/^/V7 7X/l/) -t°y K [3, 

2-d] k°y ^ v J >'-4--</W] -f-TVu [5, 4-b] fc'y^^-2-^ 

;v-7?y, 

25 [6- ( 1 l H-x h7/-^~ 5 -/f;i/7;l/7 7^) -t°!) K 

[3, 2-d] ^ y ^ v^-4—okI -n/o [5, 4-b] t°y^>-- 

2-s{, \,-T 

[6- (4H- [1, 2, 4] hyrv*— ;l'-3-'f/M;l'7 7-^) — fc° y K 
[3, 2-d} trHv^y-4-^/W] - [1, 2, 4] f 7^7 
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[6- (4H- [1, 2, 4] — f;Ux;V7 7-/V) -fUK 

[3, 2-d] try 5 s?^-4-w/p] - ( i 1 h— t°7 y—jv— 

5 [6- ( 3 - -^<y M) /!/- 2 - ^/V^/V7 7 -/V) -try K [3, 

2-d] fcTJJ 5 S*!'- 4-^*0 -3-p<^;>- [1, 2, 4] ^T^T^- 

>v-<o — r/v-T^v, 

[6- (3H- [1, 2, 3] hyry-/U-4— < fV^/Vy 7 zz.,v) -ft) K 
[3, 2-d] fy 4 -^/V] - (1 -^^vW- lH-t°7^/-/U- 

10 3—f/V) -T$y s 

[6- (5-^f^-4H- [1, 2, 4] h!J7/-/V-3-^/l/^77 = 
>U) — t°y K [3, 2-d] \?V *i?>-4-4fr] - (1-^fvU-lH-k 0 

[6- (3-^aD-ey v J .y-2-^;v^77-/i') -t°y k [3, 2- 

15 d] f!) — f/V] - (l-^^-lH-f7i/-yU-3— T^) - 

[6- (3-e/7y-k'y^y-2-^/^/u7 7^) -t°y K [3, 2- 

d] fc°y^i»-4 — T/1-] - (1 -^fTW- 1 H-f7^-^-3-^^) - 

7^y, 

20 [6— (3— T^K — fyi/V— 2 — f /U7/U7 7* — /W) — fc° y K [ 3 , 2- 
d] t°y ^ ^-4-^/1/) - (l-^f/l/-lH-^7^-3-^/l') - 

6- (1H tyXj ^y-;W-2-^^7/V7 7=/V) -N- ( 1 — f- 

/v-m-vyy—fr-z-jfr) ey k (3, 2-d) t p y^> ? ^-4 — f 

25 

6-K5-75/-4H-1, 2, 4 - h y T V— jV- 3 >V)7.)\,y 7 =. 
/W] -N- (1 -tf-iv- 1 H-tf7 x /— /W- 3 — T/W t'y K (3, 2-d) 

t°y 5:^>-4 — f^-r^y, 

K-\?7^y-2 — f/P-6- (4H-1, 2, 4-hy7/-yV-3-^y^ 
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;v7 7^v) tfJJ K (3, 2-d) if!J> v?y-4 — f/v-T^>, 
N-'fyt^ty-/V-3-'f/V-6- (4H-1, 2, 4- MTV— 
jv^jvyr-jv) f!) K (3, 2-d) t°y ^ ^v- 4 -> < jv- T 5; 

6- {[6- (4H-1, 2, 4-h!)7/-;V-3-^;^7 7-/l') 
5 K[3, 2 - d ] fc° !) ;v?y- 4 -^f ;u]7 $ / } f / - M /K 

(4-^^/P-l, 3-^7^-2-^/1/) -6- U-^Tvl'- 1. 2, 
4 - h U 7>'-/l'-3-'f/^^77^) -^-t/!) y-4—f/U-7^y, 
3-f7>'-/l'-2-^/P) -6- (4-^/V-l, 2, 
4 - h y 7/-/l'-3-'f/W/V77=/>') V f/P-7 5^ 

10 6- W-A*OV=.— h-2 — T/W) ^/l/77=/l'-f7/n [5, 4-b] 

t°y ^v- 2 — <j\<*-rv V Is- 4 — Y/W-T ^ ^ 

6- (2-t KP^^f/l'7x^/W/l'77-/V) -f7/n [5, 4-b] 

6- (k'7^-2-^/V7/V7 7=/l') -f7/o [5, 4~b] t°y^^- 
15 2 -'f / W/ U 4 --f/V-7 5 

6- ( 3 - 7/Ut n f !) v'y - 2 /W^/l/7 7 ^/^ -f7/n [5, 4- 
b ] fc° ]) 2 - /v^-f- y* ]) is- 4 — ' f ;v- T 5 

6- (^y /i- h - 2 /UX/U7 7 ^/V) -f7/n [5, 4-b] tJJS? 

y- 2 -^f^-r-y* yy-4 -4 i^-T % >\ 

20 6- ( 3 n p t s !i -y y - 2 - ^/U^/U7 7 - ( 1 ^/H^9 y*~ 

/v-3-^/w) wyy-4->f/v-7^y, 

[6- (2-^W;;-xf/^/!/77^/V) -dr-7-y*y ^-4 
/U] -f7/a [5, 4-b] t°L> 2-^-T^ 

[6- (V^n^yf/W/1'77^/1') -dr"7-y*y y-4 — f/V] -fT^n 
25 [5, 4-b] fc°l» tsls- 2-4)V-T x V, 

[6- (2-7/^n7i=/^/l'77=/l') -^/!)y-4-^/V] -^T 
yo [5, 4-b] t°y*Jzs- 2-4)V-T 

[6- (2-p< 7^-/1^.^ 7 7-^) -Wyy-4-^/U] -^7 

y*u [5, 4-b] fc°y^y-2 — r/v-7?y, 
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[6- (3-^DPk°y S»-2->T/M-*v') -*t"f-*S9 ^-4->f/W] 

t/d [5, 4-b] try v?v-2— c^-rs V % 

[6- (3—X7V fc°y v^-2-^/M-3-» -^t/!)y-4--f;i'] 
T5/p [5, 4-b] t°V (Jls-T^y, 
5 [6- (3-#/Vtf*U-5 Kt°y ^>—2-^/^=¥iX) -=5HVy ^-4-^ 
/V-] -f7/n [5, 4-b] fc°y v^- 2-^-T^, 

[6- (fu^y-2-^^t^>') -*^/y ^-4->r^] - fry* [5, 
4-b] bry^-2->f/u-T$^ 
[6- o-^/wfy uvir**/) -*~r*/yy-A-4jV\ 

10 7/d [5, 4-b] fcfy v 5 ^— 2 — i )V—T % V % 

/p [5, 4-b] fy *s>-2-4 a*-t% % s s 
[6- u-^fTu^/mwufy v?^-2 — i)\>jr**s) -^-rvyzs-A- 

-J-TVu [5, 4-b] \£ V *?>-2-' { fr- 7$y, 
15 [6- (3-^ on t°y v^^-2 — f/M-*^) y - 4 — f/U] - 

3- ^f/W- [1, 2, 4] f7i/7^-5-'f>-7 5y, 

[6- (3-7/^n t o y v ? >-2-^/^dr-» !/ ^- 4 -*f >>W] - 

[1, 2, 4] 5-Ti?T*/>-A'-5-'iA'-T%> > 
[6- (3-^crnt o y ifrir^s) -*-T x /V is.- 4-4 M - fcT 

20 y^>-2 — f^-T^^, 

[6- h7t Kb- 2 H- 7 4 — <f /l^^rS/) -^t , /!/y-4-'f 
/!✓] - (1 -pt^/u- 1 H-k°7i/— /U-3-- fAO -TSV. 

[6- (3, 5-v?7/^Dt!l^-2->fW-» V >-4-' ( 

/W] -3-^fvU- [1, 2, 4] f7^7/-/W-5-^;V-7^ 1 
25 [6- (2-^nn-6- {tf'A'XA'to—A') ^rc/^-y) -^r-^/y^- 

4- ^/W] - (1 lH-t'7/- /V-3--T/W) -7^y ( 

[6- (2, 4-^7;l/to7i/^) - V >~ 4 — f /W] - (1-^ 

f/U-lH-t'7^/l'-3-^/V) -7^y, 
[6- (2-7/M-D-6- [1. 2, 4] t^rfi/7/-/V- 
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4] — (A'-TS^ 

[6- (2-7fr*V- 4- {t^-fr^jV-fo-fr? 1/ - 

4-' <)\>~\ [1. 2, 4] f7i?T^-5-^;l/-7^y % 

5 [6- (2-7/U*-P-6- 7i/^» -*1rv~y s y- 

4-^/W] - (l-^^-lH-t 0 7^/-yV-3— f/W) -7 5^ 
[6- (2-7/M-P-6- 5F-/U^/W*n^) 7 a: -*-fyy>- 
4-4)^1 - ( 1 -if /V- 1 H - f 7 3 - 'f ^) -7$^ 

[6- (2-7/M-P-6- (^/W*/!'*-^) 37^/ 3^) -dr^yy^- 
10 4-^/P] - t°7v^y- 2 --f /l^-T 5 

[6- (2-^on-6- (^^^^/W*=/W7^y) 7^;*>s) -*-f*/» 

- (l-^fyi'-lH-t^^/V-a-'f/i/) -7^y, 
3-7/P*n-2- ( {4- [ (t°7> f ^^2 — f/W) 7 5/] *77y^- 

15 [6- (7*W^h^-2-^;^^) - (1- 

[6- (2, 4-S?7A'*D-6- (>f-/^/VJfv^/U) 7 31 
y^-4-^^] - (1 -j*^- lH-fc* 7 7-/1— 3— -7 5> x 
[6- (2-7/U^-n-6- (^/l^/M^/V) 7^/3^) -*"7j/J)l'- 
20 4 — (/V] -f-TVn [5, 4-b] k°U v?^- 2 ->f/U-7 5; V, 

N- (l-^^-lH-k 1 7 , /-/l'-3 — f/W -6 -[2- (,*?VKXA'* 

3-7/M"n-2- ( {4- [ (5 - ^f/H^7^>- 2 --f >\>) 75/] *7 

25 6- (3-^pnb , p^y-2-^/l'W7^) - ( 1 -/ 5vH:°7 7— 
yU-3--f^) ^r7/y^-4 — f/>-7-;y, 

6- (3-7on^y^y-2--f^/V77-^) - ( 5 f-jv- \fy i? 
^-1-4 )V) dr77l> ^-4— f^-T^y, 

6- (3 ^ d d t'J) i/y — 2 — i )V7,,\,y 7 =.jv) - (iH-fc 0 7/— /u- 
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6- (T-fe^Hf^y ^-4--f/l/) N— [1, 3] f7/D [5, 

4-d] t°!J v^y-2-^W % /!J 

N- /l^-3 — f/U) -6- (t 0 7v ? ^-2--l'/V 

5 ^✓j)y-4->f/W-T$^ 

N— /U-3->f/W) -6- (t°y * i/y-4— < 

6- [2-7/W^-n-l- — N— [1, 3] 

yp [5, 4-d] t'y $ i^y- 2 -/f y y- 4 - ? y, 

10 6 - [ (3-^Dafyi/y-2-^^) t^fv/j -N-l, 3-f7/-/u- 

2-^/^t/yy-4-r^y (i -^^^7/^-3-^^) *i-yy 
y-4-^^-7^, 

6- (1, 3-^y/f7y-;l/-2 — f/V^-^i/) -N- 
H-fyy*— /v-3-^/u) ^t/yy-4-{;w-75y, 

15 N- (l->f;V-lH-lf7/-/l'-3-^/l') -6- (+t/yy-2-^f 
6- [ (5-7/^0 1:1^^-2-^^) — N— (1-^/W-l 

H-f^y*— fr-z-' <m *i-yy^-4 — r/u-7^y, 

6- C (3-^Pnt!l^y-2-^) ^-df-iy] — N— (5-^f/U-lH- 

20 t°7/-/i'-3-'f/v) *t^yy-4->f/v-7?y, 

N— (1 -**f-jV- lH-f7/~ A'-3->fA') -6- (t°y 

6- [ (3-^nnt'yyy-2-^/u) ***y} -N-4H- [1, 2, 

4] - h y 7/-^- 3 -^f/v^t / y y- 4 -/f /p-7 ^ y, 

25 6 - [ (5-7/Vtotyi/y-3-^/l/) — N— (i-^^y-i 

H-f^y— — fM W!Jy-4->f/u-7 5y, 
6- [ (3-^nofy^y-2-^^) ^-dr^] — N— [1, 2, 4] -^T 

^7/-^- 5 -4/is*-ry vy-4 -4 >v-t s: >\ 

N— (l-^/l'-lH-t , 7/-^-3-^/l') -6- [ 
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6- { [3- (S^A^n^/u) fy Vis- 2-4 /V\ Or**A -N- (1- 

/ 1 H — f 7 -/—/V- 3 -^T/W) de^-y y 4 -^f/V-T $ 

N- (1 -yfvP- lH-fcT9/— A- 3— fA) -6 - { [3- (h))yfr* 

5 p^/v) brys?v-2->r^] wyy-4--f/p-7^>, 

[2- ( {4- [ ( 1 - ^ f /V- 1 H - 1 7 3 - ^) T?y] 

6- { [3- (7^D>^) t°y v?^-2— fA] -N- (1-/- 

10 1-[2-({4-[ 7/-/V-3— T/V) 7$y] 

■7-i/y ^— 6 — -f/^} a-*^) t°y v^3— r/w] ^^y>- s 

5 o p- 2 -j-f-fr- 4 - ( {4- [ (l-^f/V-lH-t'?^- 
3-' CAO 7 5 7] df-i-^y fy^v^-3 (2H) - 

15 6 - [ (6-7^^-Pt°y ^^-2-^/1^) ;d"=¥V] -N- 

H-e?/- /w-3-^/v) ^-tyyy-4 — f/v-7^y, 

[3-7/l/tn-2- ( {4- [ (l-^^U-lH-f7/- A- 3 — 
75/] dr-7-^y V-6->T/W J— ;K 

6- [2-7;^o-6- (7/^p^^/V) — N — 

20 ^-lH-t e 7/-/V-3-^/V) ^t/!)y-4-^;l/-7^y, 

[3-^pp-4-( {4-[ (l-^f/V-lH-f7/-/V-3-^;U) 7 

p<^/U-5- (/-5vU;*A*~A) -2- ( {4- [ (3-^^/W- [1, 2, 
4] -f7^7/-/V-5-^/V) dr^-y y ^-6— ^v') 

25 K 

3-7/M-P-2- ( {4- [ (1 -try v ? V-2->Ol'- 1 H-t°7/-A- 

3--r/b) r^y] *^/y >--6-^/W -<^/^hy,K 

1- [3-7/Uto-2- ( {4- [ (1 -/>?VU- lH-t°y^-jU-3-4 

M 75/] ^rt/yy-6 — f/W ^-^r^) ^*/^ N 
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6- [ ]) ov) Or**s1 -N- [1- 

3-^no-N,'N-^f;V-2- ( {4- [ (3-y^vV- [1, 2, 

4] -^r^T'/— r^y] ^✓y^-e-^fyW -< 

5 yfy^/^yj^ H\ 

6- [2-^nn-6- (^^/P^yu*^^) 7i^->] — N — (3-y?- 
/P-l, 2, 4-f7v^7/-;i'-5-^;V) W!Jy-4-/f^-7^, 
6- [2-7/U^~p-6- (y^/^yv*— /w) 7i;^] — N— (5-y^ 
/vt°7v?>--2 — T/v) *^y*y v-4-^yv-T^y, 

10 6 - [2-?pp-6- (i/^p/ne/M;!/*-/!,) -N- 

(l-^f/i'-lH-t , 7 , /-yi'-3 — f/v) 

6- [2-7/M-P-6- (y^VW^/VJfc— ;W) 7^y^riX] — N — 1 H — k° 7 

/1^-3-^^-^-yy v-4 — r/v-T^>\ 

6- [3-^^p7°p tVVt°y v^-2—f/V] -N- (l-y^/W- 

15 1 )V- 3 — f/U) =3r-7-yy S'-4->fA'-T5>\ 

[2- ( {4- [ (l->^-lH-t^7/-^-3-^/V) T^y] ^r^-y* 
' T/W r^vO -3- (hyyyv^-ny^/p) 7i^] *9J— /K 
6- [2-7/V^-p-6- 7i;^->] -N-fc°y^^ 

>-3 — f^t>'!)y-4-^;V-7 5^ 
20 N- (5-^PPk°7^^-2-^/W -6 - [2-7;M-p-6- (yfvW*. 
7x7^y] ]) I/- 4 —f/l—T 5 V, 

[3, 5-v j 7/^p-4- ( {4- [ (1 -y^yw- /V- 3 - 

3-7/M"P-2- ( {4- [ (l-^f/V-lH-lf7/-;V-5 — f/V) T 

25 $y] *-7-yy ^-6— OH ^/-H//u, 

6- [4-y^-2- (y 7^ydr^] -N- 

/u- i H-k 4 7^/-/w-3— i>V) *~rw 

6- (2, 6 - i?7;VtD7iy =*^» — N— ( 1 -y f/V- V— /U- 3 - 
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1- [3-^^-2- ( [4- [ (l-^9 L /V-t , 7^-/W-3—l'/W) 75 

6- [2- (^Ao^D^fvU) -6- (^ ^vW^zi^/V) ^^/dfv'] -N- 
( 1 - ^ t°y 3 -> T /V) ^rti/ y ^- 4 5 V, 

5 3-^^-2- ( {4- [ (l->f/U-t'7/-/i'-3-^/W) T^y] * 
•TV 9 >--6-^/V} a-*->o ^o-y^hy^K 

•y^n/nkVP [3-7/U^-a-2- ( [4- [ { 1 - / ffr- M'y 9—)\>- 

3— f/W 7 5/] *1rV V 7x.~jV\ 

6- [2-7^^-n-6- (/ hdrv'/^) — N— (1-^^ 

10 /U-^vy— ;V- 3-^/W ^/yy-4-'f/V-75^ 

[6- (5-^DD-3-7^ut°!J v ? ^-2-^yP^iy) -3^/1)^- 

4- ^/K) - (1 -p^/v— lH-t°7 s /— yw-3--fyW) -7 5:/, 

[6- (3-7/i^n t°y ^^-^ivm-^) -*-r-/ V y- 4 — f/V] - 

(1 1 H-t°7/— yW-3-^f/W) -7^, 

15 6- [2-^^-6- (/^/1^/W*-/V) — N— (1-^^ 

yu-h^v'— /V-3 — f/U) ^f)/!Jy-4-^^-7$y t 
6- [2- (7/M-n/5vU) -6- 7i;^r^] -N- 

(1 H-fc*^^-/!— 3-4^) WJy-4-f/l/-7^, Xfi 
[6- (2-7;U^-o-6- (>!?y^My7 5K) 7;c/.:*v/) -^r^)/y 
20 ^-4--f/U] - (1 1 H-fy^A- /W- 3 — f/VO -7 5> 

[6- (4H- [1, 2, 4] MJ7/-/W-3--f^/l'7 7=^) -*"TV 

-^r/n [5, 4-b] t 0 J)>>>-2-^/V-7 5 V, 
[6- (3H- [1, 2, 3] h V T 4-' (^^7 7^) 
25 !)>-4-4-^] -f7/n [5, 4-b] k°!) ^y-2-^/V-7^y 
[6- (2-7/^D- 1 -7/^D^ 5vV-3i h^fv-) -^r-7->/y >- 4 — < 
/U] -J-T^/v [5, 4-b] fy^>-2-^;V-7?y, 

[6- (2-tKn*->- (is) -y^/w-^ b^-^-^-ryv >-4— T 

^) ] -f-T^a [5, 4-b] fc°y ^^-2-^^-7 5 
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[6- (4H- [1, 2, 4] H)7/-/V-3-f/^/V77=/l') -tTDK 
[3, 2-d] try 5 -f-TVn [5, 4-b] t°y^>- 

(5->.^/i'tr7v f y-2-^/W -6- (i, 2, 4- h yry-/v-3-^ 

5 /V7;l/7 7^H try K [3, 2-d] fy^v>^-4 — f , /V-75>\ 

(S-^fvUf 7^y-2-i'/v) -6- (l-^f;i/k'7 , /-;i'-3 — r/w* 
/i'7 7-/i') t°y K [3, 2-d]. if y ^^y-4-^yu-T^^ 
[6- (4H- [1, 2, 4] MJ7/-^-3-^^/V77-^) —try K 
[3, 2-d] ey 5-^^-4-^/1/] - (1 -J*?VV- lH-f7/- /U- 
10 3--f/V) -7 5^, 

[6- (2-7/V^-n-6- (^/P*/Mx-/1/) :7^/=3f-» -^/y^- 
4--T/V] - — T/i/) -7 5 V, 
[6- (2-7/M-P-6- ^/W*/V*Jwl') 7i/^) -3r7^y^- 

4- ^yU] - (l-xf^-iH-t'7^-3 — T/l/) -7 5^ 

15 [6- (2-^hd-6- (^^y7;toV7?7) y^y^v-) -dr^/y 
y-4-^7W] - ( 1 -^f /V- 1 H-tf^'Z-zV- 3 -^/W) -75>\ 
6- (3-^t3Pfc°y ^y-2-'f;^;l'77= - (i -/5v^fc 0 7>''— 
6- (3 -if p p t°y 2 -^T/l/) ^^7 7^- ( 1 H-t°7 x /— /V- 

20 3-'f;i') #t/yy-4-'f;u-7^s 

5- ^np-2-^fvW-4- ( {4- [ (l-^f^-lH-^/^- 
3— T/U) 7 5/] *7/y V-6-^/W fy^v^-3 (2H) - 

6- [2-7/P^-o-6- {yjvirn 7^/*^] -N- (1-/^- 
25 /b- 1 H-t°7 % /— /I/- 3 -4 /I*) ^11^-4-^^-7$^ 

1- [3-7/^P-2- ( {4- [ (l-^f^-lH-f7^-3 — T 

nd 7 5/] *t~}-yryis- 6 — <M ^-y) y^—/V\ ^/> s 

6- [ (3-^PPt°y *sl/-2 — (A) jr*is] -N- [1- (^7/W^-p^ 
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6 - [2-^do-6- fr) 7x/=)f->] — N — (3-^^- 

A—l, 2, 4-f7^7/-/l'-5-'f;V) ^✓y^-4->f/U-T$>', 
6- [2-7/W^-0-6- (p^/W^V*-^) — N— 

t°y 2 ->f )V) wyy-4-^/i/-r5 ^ 

5 6- [2-7/^n-6- M fvWJX/WjJwl^) 7iy^>] -N-lH-fy 
/-;V-3-'f^t/!Jy-4-'f/U-7^y, 
[3, 5-^7/1^0-4- ( {4- [ 

6- (2, 6-S?7^ta7xy*'/) -N- ( 1 5vU- \fy V— )\>- 3 - 

io -ov) W!)y-4-^/v-7^y, 

1- [3-^^-2- ( [4- [ (l->fvU-fc*7 s /-/V'-3-> (tV) T% 

6- [2- (7/^D^f/V) -6- O^/l^/Wfr^/l') 7oi/^r^] — N — 
(l -^f-;v-\fyV— )V-?>-y( tv) y-4 — f/v-7$y, 

15 3-^5^-2- ( {4- [ (1 ->f-/W-k°7y*-/^-3— <}V) * 
t/!)y-6-^;W hVfl'* 

•>^p7at> [3-7y^o-2- ( [4- [ { 1 fvV- If 7 7— /P- 

3 — r/w} 75;] e — r/k) ;*^» 71^] 

[6- (3-7/^ut'!)-^-2 — f/v^-^-'» -^t/yy-4-f/u] - 
20 (l-^f-ZU-lH-tr 7^-3 — -7^y, 

3 2 - ( {4- [ (1^7^-2-^;V) 7^7] JJ^- 

6->f/W J^vO ^^y-hy/K 

6- [2-p<^/l^-6- 7x/^v^] -N- (1-^^ 

25 6- [2- (7;^Dyf/l.) -6- (p< ^vl'^/l'*—/!') — N — 

(1 H-fc'7 7— A—3 ->f/V) ^rt/y y-4-^/U-7^y, Xtt 
[6- (2-7/^P-6 - (^^y^y7;K) 7i/^r^) 
l/-4-4/\s~\ - (l-^f;l'-lH-fc , 7 , /-;i'-3-^^) -TSV 



WO 2005/090332 



PCT/JP2005/005991 



51 

*%mz&Z4t&®<0 5^ 5£ (1-3) 




H 
(1-3) 




(1-3) 

(xmi) it&m (i) <b^^% (2) tz&j&mtx. 

(3) §r^iti-S^&T'fc-5o 

(2) *tf>X, tLXlZ, WWJLt^ 
10 *JLm^&^xm^btlZ>\t&® (2) (Z)fi«, (1) lSfi^StLr, 

ii^O. 575^10^*, »*L<ttl7&S3ai:-C*>S 0 
RJ«I*B8«, mno. l 2 4 ttlNK b< fi l 1 0 B^Tfe-So 
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1 1 5 OgT&So 

5 N, N-v^fvl^KkT? K C£JIT, DMF t R§"t") , N, N-^/-fvK7-fe: 
hTS; K (U*T> DMA«t) , N-^fvVfcTn U K> (^T, NMP^BS 
1") , rb7t Ka77> (WT> THF£B&-f) , v^f-^ h^v^ 
rc^y-/K W y/o^V- /V> -ftr/sK ^Ct^^s. ^pp*/V 

io <, 7^y-/v^i«9« u\ 

^^tcbT^^fc^ (3) «u mm. 

(IS 2) #X*§te, i££&tf$P3&w#&T, (3) k?-*-M\&® 

15 (4) i*KlS§*T, (1-3) ^Slit-rS^ftT'foSo 

*Xgt43^TfflV^jx5«B!i[Ofl:tt, -fb^ (3) 1 Si^br, ffiflro. 
0 175^2 OSS, $f*L<fi0. 175S3SS:, <fc9#£L<teO. 2M1 
20 S*T**>5o 

[5. 4. 0] 7^f*-7-xy (DBU) % 1, 5-Tift'^yn 
[4. 3. 0] /i--5-^ (DBN) ^©»3jRJ!BJteKT$^;«xtfb , y 
25 v 5 ^ 4-^W^^!Ji?>, t"3 y A*^i?> % *J ]) ^XIZJ V* 
/ V ym<D^mr $y ; mk.tf.-t> V t e r t-^f-y- k -7-h y 1>A 

y *BWk-*- h y ^^<dt^ v&mfcmm ; y * 
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*XSK:d3V^Tfflv^n5t6S©Stt, fflv^*t5<fc£-<l*J (3) ©S&tfSItt 
<0«»fc«fc«)#lfta#* fc£#> (3) lS*fc*frUC, iifcO. 5M10SI, 
5 #*L<f± 175^5^*, A0#*t<tti75S3a**C«>S. 

S^IBIti, ii* 0. l«fW75S5 0l*WT*fc9, ff*U<t4 0. 5l$ffl 
M2 0HF^ £ 19 b < {4 1 B#IB|7SS 1 0 B#^T*fc 3 0 

£0#*L<tt 1 0 OgTiMl 6 O^T-fcSe 

DMA, DMF X NMP, t^^V, y >\ ^ y^o/V-zK 

h^v^^^g^if <bft, mbWptj, DMA, DMF, NMP, t°y 
v?^, y ytWt. L<. DMAXttDMFaS < J:«9&£U\ > 
r©«fcp^LT#t>tl5*|gW{^5^^ (1-3) ft, 'JtfDO&tmWZ 

15 a, m&Mffis mmmm. m&it* nttm. 




IS 4 

(1-4) 
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(113) *l8tt, ik&Qs (5) bite® (6) £££j&£-frT, 

(7) &m-&irZ>KfcX*hZ>o #KJ&te, VN^t^SM i t s u n o b ugjSTJife 

5 itsunobu. O) I, r^.— * jfr-f T*/*Stlfr#*t 9 S\s— 
h Tl/Y h])7^=-/^^7-(V <<V T>K 
7*~*~i/a>- *7 -T^-^y/V /p^y (The use of d 
iethyl azodicarboxylate and tripheny 
lphosphine in synthesis and transfor 
10 mation of natural products) J > (S 
ynthesis),ili, 19 8 1 *£ % pl-28) ) , Ztl^m CtzjjW; 

xn^tihtn^t m^MSi ticxvfty^t mxz 5 0 
ttmz&^xm^btizit&m (6) <DHt. <t&m (5) imsi^l-c, 

m%0. 5Ml0^i, &t. L < He 17531 3 ^fiT'fo 5 0 

l^f)ti5*^7-fyMotii (5) ia-ft{c*fLT, ii^o. 

ffiV^tt^Ti/^^Ofifi, (5) lySftfcatLT, iiifO. 5.75M 

1031, »^L<fil7!»M3 3*T'fc6o 

25 £>5„ 

Z<D£i\zLXnhtiZik&® (7) fi, ^*q©^SIi»SS{^> MfLtZmfa 
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(114) ik&to (7) tmteik&to (2) t ZLtizX 

<9. *%W\Z&Zik&Vl) (1-4) SrtBrrS^ttTfifeS. 

io -rsr^jjs-e^So 



(1-5) 

(IS 5) #lgfi, fc^to (8) tjiuiEte^ (2) t5rS^$t5r ifcJ: 
<0. \\&® (9) Sr«3lt1-5*j5fe-e&S 0 




R 1 YH 
(4)X(i(6) 
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ate) ^nm-i. m.mo&&T, \t%m o) ttt&m u) x« (6) t 

Z5.fciS-&Z>Z}:\c£'9, »WU:«S^4fc (1-5) SrJK&l-S^SrCfcS. 
*!Oftfc:felvCJ8V^il,MAtt (4) Xf* (6) Ofttt, fc£-<tft> (9) 1^ 
5 iCtl.t, 1 ^Sl^tT, iI3?0. 271/^1 OiiS, ^L<«1M3S 

^DDBitjsv^Tffiv^tbSJfiS^ uxtt, 0j;tfi h y ^f/u7 5>, hy^ 
zi'T^v, n, N-^y^p tvu^/ur N-^fvwevi^y > N n- 

^f/l/t'aU^y, N-yfvUf^y N, N-v^fvVT^y 1, 

10 8-5?Tflf*>^n [5. 4. 0] >)yf*-7-xy (DBU) , 1, 5 —7 
ift'i/^P [4. 3. 0] 7i--5-^^ (DBN) ^|3WS7^; 

^jx.f*fc°y 4 -v?p< ^-/wr ^ / t°y br= y ^ a^s*^ 

xtt-r y*y y y^tir^y ;«ittfAJl*i> ^n^y*^ & 

15 /v* y&JiTMfM) ; 0y^.«y^y 7-tJ*m<DTju% v&mT/^Mm ■, m 

7L\t% y t e r t -"/f-y- k "jr h ]} ^Axf7- hXfi"*- h y 

i>a^©7^ y &ji7k&« ; m*.&mwt# mwtt v y t a s ^ggi? 

5>\ 1, 8 -$?T1f t*'>^P [5. 4. 0] !)yf*-7-xy (DBU) „ 

h y y # y ten k h y 

ry^az^y- hXltTh!) 9^y^7- h^WT/u^y^JlT/W3^^K^ck«3 
25 #*LV\, 

#Igfc:fe^Tfl!^&;h,5JS2tf>*W:* (9) l^*(c*fLT, il^O. 

2 75^10^1:, $f*L<(il75£5^ST'$>^ 0 
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/I'A, 1, MJ^pni^^ DMF, DMA, NMP, 

T-fe h> % << y^n^y-zK tert-^/-/K tert- 

7^/U7;^-/K |f|tifyVX77^ RSM^vi'^^'TvK T*h=MJ/K 

W^V, 1, THF, h*^* 

5 yjUt*tlbV>h'&®mmtf btl, DMF, DMA, NMP, T±V=-hV^. 
/fy^n/V-/K t e r t -T ^Tvl^-/^^!; L< , DMFXIiDM 

SJMPalte, 0 . 2 1 0 0 ftlRK » * L < \t 1 4 0 ^T*fo6o 

10 .ftsagT-feSo 

i<&*5fcLTfte>ft5*BWfc«5fc£* (1-5) ft, &to<DMmM^ 

(i) t^$*i5±ffis: (i-3) , (i-4) (i-5) <D<k£Vo*m 
-rs^^-et, tit, mttxti*x7*frbmmit&*^<o&&t>%miz. 

20 Vt-DXnoZb&XZZo 

aMWHtlt #J;ttfJ£S£i£, 7y{k7K*BWfi, JUbtaMfttt, a? 

ligj^, v^£&i£, W yRfett*®#IMktt ; Rtf^* S V 

mi. Txs<y#^mm.m<DT$;&m<Dmmwtxhzmmm&mtfzzb& 

Xc* So 
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?L$t> fill, mt^^^, fyyy, JgHir^p-*, t KP^X/pfcVvy^ 

20 ^ y y ^f^*, e^i7-fey^, ^^riftr/i^^s^^* & 
«^^x/k tfyttis^f-Ws snbt-^>#K /Ky t*=/wfpy 

25 =i— /K 77t'7^ ^Ptfl/^!)a-/l/, 5ify T/UdrU>-^y v- 

mi mm. mm xammm &*vm. *v*fA>n, immw) t 
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Sfe&PLT 1 bJ:v\ rixP>©*»yt4 % XmWcoit'&Vst: l . o~i.ooiI%, » 
5 £L<ttl. 0~6 Ofi*%0#J^-e^-r5ri^T»#So 

(§«&Ji) 

i ©-fk-g* i osb, mnmt-?y*i"}j>i 5nmv®7 5 as 

&$>-fc:2S<£LT, 3 5 0 ,i mJ^T©»«liHl^oi![iit5„ 
(M0iJ2) 

2 1^ #y t'-/i,7;^-;V3MU!li*3 0 ttft 
JgttU-CftSIL, &V^C«iJLTE*£l 4 1 0 7 7 ju m©*# £©^M 

15 t"t"5o 

(M»J3) 

$swj 2 1 mmoxmxmnmzft®: Ltcm. z. ©wj 9 6 m^M lt , * 

(»J0J4) 

20 2 ©#&■?# e nfc ssBas 9 0 gptcst t x , ^^tt-fe/w n 1 0 « 

25 ttgy, «©as, B^<ti-sMg^©sm- iggB^ios* 

60 -iRtgPS^Oil^, J&Al B^9$J0. 0 0 1~1 OOrag/k g, 
£L<fi&)0. 0 1~5 Omg/k gt'fcl <fc L< fi, tffoO. 1*^1 

0 m g -Cfc5 0 wnfe©{6yffit«^fc«5iB-C©S«©ttffl^^5l*#'g''t>*> 9 
5 6o 
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'M<HI!)0. 0lmg«<H2. OgtfcS. j?SL< 
ft, a#*©ttHtt, 1 BKHElX«t2|g©«**C» #bl. 0mgM2O0 
mgm «fc«J#*L<tt* &-ij-l;<D®|fflte % lBlMMlOmg^ 
5 fjlOOragt'W, 

Mlkgfcfc*) v S(l)O{^M«)0. OOlmgHlllOOmg (# 
£L<fiO. 0 lmgH»l Omg) i 0 L < 1 0 fefc 9 , ft 

gl k gfcfctK 5£ (I) (Dfc&yoZmO. lmgHl OmgffcS. 

io EXiariKfettu * (i) <o<k&®km¥mzff®£tiZ&& 

15 ^mmmztizmmn 

v^/JJ5ia«I*fi:-^»K-C , t)fflv>5^t*STt5 0 Mx.t£, IP, ^ 

ftturiis ^^j, mnm, mm 
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So 

5 ±M<om%(D^rM\z.MXX, it (I) fc#Sffc&4ftl4 % #J;U4, U. S. 
#fF#-5§-3, 8 4 5, 7 7 0, 3, 9 1 6, 8 9 9, 3, 5 3 6, 8 0 9, 3, 
598, 123, 3, 630, 2 0 0M4, 0 0 8, 7 1 9 \zW&<Ofa\&®m 

suits LT, *n^^aS)fe*»C»**bny!:*©«ttJ«^Sr"&tf*y-fe^ 

ex, m&m. mmu ^mmmmm. ^mmmmt^mmtm^Lx. m 
20 v y-^mwt wmz. n * g ^keehi- 5 - t k 4 9 swKstts. 

^-fe/HWWt^ SttfiR^SrJW lmgM50 0mg 

25 5t (i) o^#itcov>TWE^±os«S(o«»jj4, »©a«?-e*>5. 



8EJ*/BIS»iK (I. m. ) 





mg/ml 


s£ (i) ©<fr£#> 


10 




5.0 
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T w e e n 8 0 


0.5 




9.0 




1.0 



a*rffl7k^pxT; i.0mi<t-r5 o 
mm 





mg/tablet 


^ ( i ) tfMt-S-t) 


25 




415 


T w e e n 8 0 


14.0 | 




43.5 




2.5 



-g-ft 500mg 

(*3) 





mg/capsule 


* ( I ) <&<fc£to 


25 




573.5 




1.5 



<g-ff 600mg 

(^4) 
i7o /—/V- 







* (i) <&ffr£& 


24mg 


l/'/fV, NF L i q. C o n 
c . 


1.2 mg 


h y ^ d D-7yu^-p^ NF 


4.025g 


^Dn^tD^y, NF 


12.15 g 



10 (I) W^trnbOfiO^Ji^A/fc*E^3fl^W^LV\ lot, 
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(b) tr^Ti-^f k (R ^aM^y, ^ haM/$>\ 7i>^>;» 
5 (c) PPART=^*h (#k hDi/y^)/V N f^-i/y^^^ /~>;/y* 

(d) ^*y^ 

(e) yv^^^fy 

(f) a-^/V=^— ^ffi^J («, tf^ytf-^ h _, K T ^ /W 
10 % £U? 

(g) >r>-xy ^mmm w. T±b^*v$ f\ tun,-? 

* - K* h7lf ? h\ h^5K, K/Vv^^K, tf^^K, i^;/y 
15 - K) 

^^ppar7^ htia*^*>*rffiv>*»^icw:, (i) o-ffc-^ 

«JOPPAR7=f=i^ MC^-rSfiSJtli, -Jftttfc, Jfel 0 0 0 : lMl : 
20 lOOOtfc^ »IL<I1^200:1M1: 2 0 0X^5. ^ ( I ) <D 

25 

*Jfe^O'> y # ^/l^ y A 9 D -7 h ^7 ^ ^ - {C fi % frftM|gttj£<JW a k o g 
el C-3 0 0*fctt/V**-S*HjRKP-S i 1 (Sftftft) 
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Si 1 ica^l/^y^K*7A»fc. #lft/B*fc* h if 7 7 4 -f4p« 
/l^ffiRK i e s e 1 g e 1 ™6 0F 254> Art. 5 7 4 4 $rfl§V*fc 0 
•>!)*y;^7A^^h^77^|if±->y>'7ft?ttSCh r oma t o 
rex (Sftffift) NH (100-250mes h*fcf£2 0 0- 3 5 Ome s 
5 h) £/B^fc„ 

-7**^? h/UtiWa t e r s ttRm i c r oma s s ZQtftfflUx^ h 
P^W^Wkfe (ES I) Xtt^ftBEflS^^^fldfe (APCI) 

10 mt Lt^f/^^^v' K£/flV\ Gem i n i -2 O O (200MHz; 
Varian) , Gemin i-300 (30 OMH z;Varian) N Me 
rcury400 ( 4 O OMH z ; V a r i a n ) Xfi I n o v a 4 0 0 (4 0 
OMHz ; Va r i a n) h n * -fi-ZRl^XMlZ. U £ 5 fit£p 

p mt*^ LfCo 

15 ^TJc^^©Hlfe^(cfcftsi&-t(DE*^i-o 

i - B u : -< y^^-jum 
n — B u : n— y^^S 
t-Bu : t -y^/Wg 
Me :^ 
20 E t : ^A-g 
P h : 37 ^^/WS 
i-Pr : 4 yzfvV^m 
n-Pr : n-/n tVvg 
CDC 1 3 : Dn*M 

25 CD3OD : m/py-^ 

DMSO-d6 : fyK^/M^^ K 

s : v/y^l/y h 

J 
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d d : PlfiVp-JV y h 
t : h h 

b r : /o- K 
5 q : y V 

J :*y7V*4f&m 
H z : 



mmmi 




[6- (4H- [1, 2, 4] hy7/-/V-3-^^/V7 7^) =*±V 
10 D^-4--f/V] -f7/p [5. 4-b] fc°y 

4-^nn-6-3-K-W!)yi. OOg (3. 44mmol) <b^T 
[5, 4-b] t'V ^>--2— f^-7$y0. 70g (4. 6 4 mm o 
1) (10ml) I 3 , 1 3 5^T*4B#F b WpM#L^ 0 KfSSEt::* 

pn^A^ot, lN-TK^b-^hy *A7k^ireifc#Lfc 0 

A : ^^y-/U=5 0 : 1) |Jl«kO»»t, (6-3-K-W!)V-4-f 
/W) -f-r-Su [5, 4-b] l^!J^y-2-^/V-7^y48 6mg 01X3*: 
3 5%) &H&@ft<!: LTifc. 
tlW:a-K*8 0mg (0. 19 7mmol) ON, N-^^T-feh 
20 7?KM(2ml) 3^38mg (0. 197mmol) , ^t-> 
£A128mg (0. 394mmol) M3-^;^7"F-1, 2, 4 - h V 
//-/I'SOmg (0. 2 9 5mmol) SrADjifcgL 1 4 Oft* 5 B#KUI# L 
fc 0 RJS»tfc**A0^.» ^DD*/WA-CtttBLfCo #«*&«*fcRtf*tt&, # 
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8 : 1) fc«t«J»$»U «^15mg ( i|K* : 20%) SrHfeBfft LT 

1 HNMR (CDC 1 3 ) 6:7. 43-7. 46 ( 1 H, m) , 7. 82 (1 
5 H, d, J=8. 8Hz) , 7. 90 ( 1 H, d , J=8. 8Hz) , 8. 05 
(1H, d, J = 8. OHz) , 8. 18 (1H, s) , 8. 31 (1H, s) , 
8. 43 (1H, d, J = 3. 6Hz) , 8. 69 ( 1 H, s) 
ES I -MS (m/e) : 3 7 9 [M+H] + 

±i2H»j 1 1 mmoxmzx <o s 2-21 <Dtt&m*ait. utkz 
mmm2 



[6 - (4-,*7vW-4H- Cl. 2, 4] h!l7/-/P-3->f;t/7;l/7 7 = 

15 7/-/l'Xl) ! 3-^^7 , h-4-^f^-l 1 2, 4-M;7y-/^ffl^T, 

1 HNMR (CDCI3) 6:3. 66 (3H, s), 7. 02 (1H, d, J 
= 3. 6Hz), 7. 51 (1H, d, J = 3. 6Hz), 7. 60-7. 80 
20 (2H, m), 8. 00-8. 35 (2H, m), 8. 49 (1H, brs) 
E S I -MS (m/e) : 3 4 2 [M+H] + 




HJfe0lJ3 
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N. 



[6- (4-^f;^-4H- [1, 2, 41 Fy7/-^-3-^^7 7 ^ 
»J3©^l)li, 4-^DD-6-3-K-+t/!)^ 2-Tx;-\?7 

1 HNMR (CDC 1 3 ) 5:3. 68 (3Hx 2/3, s), 3. 70 (3H 
xl/3, s) , 7. 3 8-7. 7 0 (2Hx2/3, m) , 7. 77-7. 98 
(2Hxl/3, m) , 8. 0 3-8. 6 2 (4H, m) , 8. 62 (1Hx2/ 
10 3, brs) , 8. 70 (1Hx2/3, brs), 8. 99 (lHxl/3, b 
rs) , 10. 00 (lHx 1/3, brs) 
E S I —MS (m/e) : 3 3 7 [M+H] + 



(6-7^/ *->*-ryy 2--Y/u-t$ ^ 

15 mmUfDitSVolt, 4-?on-6-3-K-W!Jy, 2-T5/-fc°7 
1 HNMR (CDC 1 3 ) 5:7. 06-7. 20 (2H, m), 7. 35-7. 
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52 (3H, m) , 7. 6 0-8. 3 0 (5H. m) , 8. 37 (lHxl/2, 
brs), 8. 62 (lHxl/2, brs), 8. 89 (lHxl/2, br 
s) , 10. 0 7 (lHx 1/2, brs) 
E S I -MS (m/e) : 3 1 6 [M+H] + 



[6- (4H- Cl, 2, 4] h V ;V7,;vy T ^M =*±Z 

1 HNMR (CDC 1 3 ) 5:7. 85-7. 98 ( 2 H, m) , 8. 04-8. 
60 (4H, m), 8. 63 (lHxl/3, brs), 8. 74 (lHxl/3, 
brs), 8. 85 (lHx 2/3, brs), 9. 95 (lHx 2/3, br 



5 mmm 5 




15 s) 



E S I -MS (m/e ) : 3 2 3 [M+H] + 



mm 6 




WO 2005/090332 



PCT/JP200S/005991 



69 

[6- (4-pt^-4H- [1. 2. 41 Fy7/-^-3-^;V7/V77 = 
flA zJZ±jLH -J-T-Ju f5, 4-b] t'U 

nmM6<0{k&y>)\*. 4-^nn-6-3-F-^/!Jy, 77*/* [5, 
5 4-b] k°y v?>-2 — <^-7^Stj!3-^^/F-4-^f/V-l, 2, 

1 HNMR (CDC 1 3 ) 8:3. 72 (3H, s), 7. 38 (1H, dd, 
J=8. 0, 4. 4Hz) , 7. 7 0-7. 8 3 (3H, m) , 7. 98 (1H, 
10 d, J = 8. OHz), 8. 35 (1H, s) , 8. 45 (1H, dd, J=4. 
4, 1. 6H z) , 8. 5 7 (1 H, s) 
ES I -MS (m/e) : 3 9 3 [M+H] + 




(6-y=cy^^-^-r^v>-4-^^) -f-r/p T5. 4-b] Wi? 

15 y-2-^/U-T^>- 

^WJ7(7)^^(i, 4-^0-6-3- h'-^ri-^/V is, f7/n [5, 

4-b] t°y i?y-2--{/i'-T5.>Rxf7*y-/\'&m\,^x, ^mmitmm 

20 1 HNMR (CDC 1 s ) 5:7. 07-7. 27 (3H, m), 7. 32-7. 
58 (4H, m) , 7. 77 ( 1 H, d, J=8. 7Hz) , 7. 99 (1H, 
dd, J = 8. 1, 1. 5Hz) . 8. 13 ( 1 H, d, J = 3. OHz) , 8. 
23 (1H, s) , 8. 44 (1H, dd, J=4. 7, 1. 5Hz) 
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ES I —MS (m/e) : 3 7 2 [M+H] + 




[6- -*1r*/yv-A-y(}V\ -f-T9n [5, 

4-b] b°y V 
5 2Ufe0>J 8 <Dik&m*. 4-^oo-6-3-K-W!J^ ^T'/n [5, 
4-b] try ^^-2-^/W-T5^T>*2-7/V^-n7 3iy>-^^ffl^-C, H 

1 HNMR (CDC 1 3 ) 5:7. 19-7. 77 (6H, m) , 7. 77 (1 
10 H, d, J = 9. 0Hz) , 7. 99 (1H, br-d, J = 7. 5Hz) , 8. 
0 4 (1H, m) , 8. 2 2 ( 1 H, s) , 8. 4 5 ( 1 H, m) 
E S I -MS (m/e) : 3 9 0 [M+H] + 



[6- ( 1 - ^ f 1 H--r 2 -/f/^^77=/V) 

15 *s-A'4AA -f-T^/n [5. 4-b] t°y -^-2-^/^-7; > 

mMM9<Oik&m*, 4-^nn-6-3-K-*t/!)y, ^T^/n [5, 

4-b] try >?^-2->r/i^- t^>-rx?2 -f b- 1 -t^f-iv — (*y 



HJ60O9 
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1 HNMR (CDC 1 3 ) 5:3. 74 (3H, s) , 7. 15 (1H, br 
s), 7. 41 (1H, brs), 7. 41 (1H, dd, J=8. 1, 4. 8 
Hz) , 7. 4 3-8. 00 (3H, m) , 8. 03 ( 1 H, dd, J = 8. 1, 
5 1. 5Hz) , 8. 4 0-8. 52 (2H, m) 
ES I -MS (m/e) : 3 9 2 [M+H] + 

mmm 1 o 



[6- {¥V ^y-2-^;M^77^) -*~)-yy >-4-<</U] -3-T-/ 
p [5. 4-bl b°y W-2.-4>v-T%^ 
10 UlilO^Wt 4-^na-6-3-K-W!)^ f-T^/P [5, 
4-b] t°y ^V-2-^/w-7 5>&tf 2-^#:/ht: o y v^Sr/B^T. H 

1 HNMR (CDC 1 3 ) 6:7. 04-7. 16 ( 2 H, m) , 7. 39 (l 
15 H. dd, J = 8. 1, 4. 8Hz) , 7. 64 (1H, m) , 7. 78 ( 1 H, 
br-d, J=8. 7) , 7. 9 0-8. 0 4 (2H, m) , 8. 29 (1H, 
brs), 8. 41-8. 52 (2H. m), 8. 33 (1H, brs) 
ES I -MS (m/e) : 3 8 9 [M+H] + 




mmm 1 1 
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v 



[6- (4-pt5vV-4H- [1, 2, 41 YVT^-fr-Z-J )\s*>\>-7 7~ 
fr) -^■i-y])y-4-4^'\ - (3-^f-/U- [1, 2, 4] f 7^7/- 
/V- 5 — T/V-T ^ ^ 

5 2-^^/P-l, 2, 4 -^rv^T ^7-/^^3 -7/U#:/h-4-p<5vU-l, 

2, 4-Mj7y-/^ffl^t, mmmi tmm<Djj&, ^ti\-mctz^mxn 

1 HNMR (CDC1 3 ) 52. 59 (3H, s), 3. 73 (3H, s) , 7. 
87 (1H, d, J = 8. 8Hz), 7. 95 (1H, d, J=8. 8Hz), 
10 8. 3 7 (1H, s) , 8. 55 ( 1 H, s) , 8. 97 (1H, s) 
ES I -MS (m/e) : 3 5 7 [M+H] + 



[6- (¥}) 2 -4^X^7 7 -fr-J-i/IJ *y-4-4iV\ -f7 

-/p [5. 4-bl t°!) i?>-2-4/l'-T$y 
15 mMMl 2<D4k&m$. 4-^on-6-3-K-W!Jy, ^T^/n [5, 
4-b] fc°y ^^-2— r/W-T5^S.t/2-^^7 P hk°!; 5^£ffl^-C, 



n« 1 2 
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1 HNMR (CDC1 8 ) 8:7. 07 (1H, t, J=4. 8) , 7. 39 
(1H, dd, J=8. 1, 4. 8Hz) , 7. 80-8. 12 (3H, m) , 
8. 40-8. 60 (4H, m), 8. 78 (1H, m) 
ES I -MS (m/e) : 3 9 0 [M+H] + 
5 %MM 1 3 



[6- (4-^f/V-4H- [1, 2, 41 h!)7y-/V-3 — <>V*/\,7 7 ~ 
>-4 — f/W] [5. 4-b] ^1)^^-2 — T/V- 

mmmi ^(Dit&yon. 4-^np-7-7^tn-6-3-K-W!)y, 
10 ^T^n [5, 4-b] t°il i?y-2-^;l/-7* V^t>*3-^/^y h-4- 

t^i, 2, 4- mj rv-jvzm^x. %mm\tmm<o^^ ^ti\mz 

1 HNMR (CDC 1 3 ) 8:3. 82 (3H, s), 7. 41 (1H, dd, 
J = 8. 1, 4. 8Hz) , 7. 59 ( 1 H, br-d, J = l 1. 1Hz) , 
15 7. 98 (1H, br-d, J=8. 1Hz), 8. 3 7 ( 1 H, s), 8. 4 
6 (1H, br-d, J=4. 8Hz) , 8. 6 0-8. 9 0 (2H. m) 
E S I -MS (m/e) : 4 1 1 [M + H] + 




MMM 1 4 
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[6- (4-^f;l^-4H- [1, 2, 41 F!J7'/-^-3-^;^77^ 
-3rt-/jJ>-4->f/V] -f-T/n f4. 5-b] b°7-^-2-^/V- 

i»Jl4^ftll, 4-^bd-6-3-K-W3V, f-TJ/n [5, 
5 4-b] f7'^V- 2-^/l--T^^^3-7«/V^^h-4-^^/H, 2, 
4-hy7y-^fflV>t, &ffi0fll*IBH*©#8U m^flSDfc^jSfeXfi^tt 

1 HNMR (CD C 1 3 ) 5:3. 72 (3H, s), 7. 74-7. 81 (2 
H, m) , 8. 26 (1H, d, J = 2. 8Hz) , 8. 37 (1H, d , J = 
10 2. 8Hz), 8. 49 (1H, s), 8. 62 (1H, d, J = l. 6Hz), 
8. 7 7 (1H, s) 

E S I -MS (m/ e ) : 3 9 4 [M+H] + 



MM l 5 




lXXf7/z±: 2-4 IV- [6- (4-^f/l^-4H- fl> 2, 41 h!J 
15 7/-/U-3-^f;V7/l/7 7^) -W!Jy-4-^^l 

1 5 <0\^m\%. 4-^op-6-3-K-W!ly, 2-75/-' < 
yyf7/-;W3-^y^7 , h-4-^f/H 1 2, 4-MJ7/-/^ffl 
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1 HNMR (CDC 1 3 ) 53. 68 (3H, s), 7. 32 ( 1 H, m) , 7. 
45 (1H, m), 7. 67-7. 72 (2H. m), 7. 79-7. 81 (2 
H, m) , 8. 31-8. 34 (2H, m) 8. 60 (1H, s) 
5 ESI -MS (m/e) : 3 9 2 [M+H] + 

nmm 1 6 



[6- (3H- [1, 2, 31 M7'/^-4->f^77=^) =*Lt£ 

1 6 ©{k^ifttt, 4-^00-6-3-K-WjJy, ^T>/d [5, 
10 4-b] t°y^^-2-^^-T$^T>*3H- [1, 2, 3] 

1 HNMR (CDC 1 3 ) 5:7. 43 (1H, dd, J = 8. 1, 4. 8H 
z) , 7. 6 5-7. 8 6 (2H, m) , 7. 88 ( 1 H, s) , 8. 03 (1 
15 H, dd, J = 8. 1, 1. 5Hz), 8. 39-8. 60 (3H, m) 
E S I -MS (m/e) : 3 7 9 [M+H] + 



(l-^f;i^-lH-tf7^-3-^;i/) - [6- (4-^;^-4H- 
[1, 2. 41 bl) TV—J\<- 3 -^;^yV7 7^v) U ^- 4 




mmm 1 7 
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*J6Wl7©^»tt, 4-^nn-6-3-K-*t/!)^ 3-7^- 
l-^f;V-lH- [1, 2] k , 7/-;W3-M'*^h-4-^/H ) 

1 HNMR (CDC 1 3 ) 83. 74 (3H, s), 3. 91 (3H, s), 6. 
88 (1H, d, J=2. 4Hz) , 7. 42 ( 1 H, d, J = 2. 4Hz), 

7. 89 (1H, dd, J = 2. 0, 8. 4Hz) , 8. 03 (1H, d, J = 

8. 4Hz) , 8. 36 (1H, s) , 8. 56 (1H, d, J = 2. 0Hz) , 
10 8 . 7 8 ( 1 H, s ) ., 

E S I -MS (m/e) : 3 3 9 [M+H] + 



[6- (4-^f^-4H- n. 2, 4] h!)7 > /-/l/-3-^;V^77 = 

15 mMWli 8<Dik&mx 4-^on-6-a-K-W!iy, 4-r^yey 

5^Xl^3-^A'*^h-4-^^yH, 2, 4- hyT^-z^/Bl^T, H 

1 HNMR (CDC 1 3 ) 5:3. 82 (3H, s), 7. 45 ( 1 H, m) , 
20 7. 59-7. 63 (2H, m), 7. 95 (1H, dd, J =8. 8, 1. 6 
Hz), 7. 69 (1H, d. J = 8. 0Hz), 7. 92 (1H, brs), 
8. 07 (1H, d, J = 8. 8Hz) , 8. 45 ( 1 H, s) , 8. 50 (1 
H, d, J = 1. 6Hz) , 8. 8 7 (1H, s) 
ES I -MS (m/e) : 3 3 6 [M+H] + 



mmm 1 8 
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(5->f^-b°7v ! y-2-^/H - [6- (4-^f/V-4H- [1, 2, 
4] h!)7-/-^-3-^;^77^) -^-j-*/ Vis- 4-4 /v] -T5^ 

mmmi 9cojt^mt. 4-^op-6-3-K-^t/!)y, 2 -r 5 / - 

5 r h \z. <fc 19 §S!i£ Ltc 0 
1 HNMR (CD3OD) 5:2. 6 1 ( 3 H, s) , 3. 7 8 (3H, s) , 
7. 87 (1H, d, J=8. 8Hz) , 7. 95 (1H, d d , J = 8. 8, 
10 2. OHz), 8. 44 (1H, brs), 8. 70 (1H, s), 8. 74 
(1H, d, J = 2. OHz) , 8. 83 ( 1 H. s) , 9. 35 (1H, s) 
ES I -MS (m/e) : 3 5 1 [M + H] + 



mmm 2 0 




[6- (4-pt^-4H- [1. 2, 4] h!)7/-^-3->f^U77^ 

15 m -*i-yy >-4 — r/v] -b°y ^-2-^-7^ > 

^yfttf3-^/l'*^h-4-/fyH 1 2. 4- HJ7/-/^fflV^, 



WO 2005/090332 
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1 HNMR (CDC 1 3 ) 53. 76 (3H, s), 7. 33 (1H, m), 7. 
8 5-7. 9 5 (2H, m) , 8. 12 ( 1 H, m) , 8. 2 6-8. 3 7 (2 
H, m) . 8. 42 (1H, s) , 8. 63 ( 1 H, s) , 8. 83 ( 1 H, 
s) 



(5-^np-f7y-;l/-2->f^) - [6- (4-^f/P-4H- fl. 2. 
41 HJ7-/-/l/-3-^yV^V7 7^) V >- 4 -4 M -T^ls 

%MM2 1 <D4k&m*. 4-^o-6-3-K-+t/!)^ 2-TxS- 
10 5-^DDf7^W3->/^yh-4-^f;H, 2, 

1 HNMR (CD 3 OD) 5:3. 72 (3H, s) , 7. 35 (1H, s) , 
7. 7 0-7. 7 8 (2H, m) , 8. 48 (1H, s) , 8. 53 (1H, d. 
15 J = l. 6Hz) , 8. 6 8 (1H, s) 

ES I -MS (m/e) : 3 7 6 [M+H] + 



5 ESI -MS (m/e) : 3 3 6 [M+H] + 



mmm 2 1 




pi 



^mm 2 2 
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[6- (2-7/M-p- 1 -7 tVJs-xi t^-tV-^. h*ci/) — < 
£] [5, 4-b] £"!) v^-2-^A—Tg: V 

4-^DO-6-k Kn^iy-df^-yij^500mg (2. 7 8 mm o 1 ) , 
1, 3-^7;vto-2-yo/V-^8 0 0mg (8. 3 3mmol)&tfh 
5 !J7x=;V^7^y2. 18g (8. 33mmol) 5:THF3 0mlf:g(S 
U ^iW/^;^^i/^F3. 6 2g (8. 3 3mmol) Sr^jfiT' 
AD^fCo £/»££e>lCgMT*3B#P B m#Lfc&, ^fB^TK^hy !7A*& 
^^Dx., i?nD^AT'ttttSLfc 0 111^^, MLfc^ %bhtz.mk 
?r->!J*y/^7A^D-7^77^- (^=*-tf-^ : §£$^fvU= 1 : 2) (dj; 
10 9*tSSlU 4-^np-6- ( 2 - - l - 7 ;vjr n t f>v-^- h ^ 

-^!)y5 30mg 7 4%) £ftfe@ft£ LT#fc 0 

#f)ilfc;nn^38mg (0. 1 4 7 mm o 1 ) b^T^n [5, 4-b] 
t°y — f^-7$y22mg (0. 1 4 7mmo 1 ) S:7x;-;V (0. 
2ml) «K 14 0^f2Wilj$Uc o SfSi&U:^ a n ^/VA^p^ s l 

BfeZWJ§*> Y777<(— (^na^VA : i o : 

1) ti^SU «^15mg (W: 2 7%) £Jt£@ft<!: LT^fc 0 
1 HNMR (CDC 1 3 ) 5:4. 70-4. 73 (2H, m), 4. 84-4. 
86 (2H, m) , 4. 9 0-5. 0 2 (2H, m) , 7. 36 (1H, dd, 
20 J=8. 0, 4. 4Hz) , 7. 49 (1H, dd, J=8. 8, 2. 8Hz) , 

7. 74 (1H, d, J = 8. 8Hz) , 7. 98 ( 1 H, dd, J = 8. 0, 
1. 6Hz) , 8. 04 (1H, d, J = 2. 8Hz) , 8. 22 (1H, s) , 

8. 45 (1H, dd, J=4. 4,1. 2Hz) 
ESI-MS (m/e) : 3 7 4 [M+H] + 

25 MMm 2 3 
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(6 — < y^P#3rV-3r-J-y V I/- 4-4 fr) - fc°7 2 -4fr-T ? > 

III 2 3 <Dik&m&. 4-^on-6-t Ko^e/-^t/y y, 2-7n/< 

fc^ifeX H C ft b ,b Sife <!: SrH^t>*5 - 1 J; 9 Kit Lfc„ 
5 1 HNMR (CDC 1 3 ) 5:1. 4 3 (6H, d, J=6. OHz), 4.7 
0-4. 90 (1H, m), 7. 19-7. 68 (2H, m) , 7. 89-8. 
08 (1Hx3/2, m) , 8. 18-8. 40 (2H, m) , 8. 71 (1H 
xl/2. brs), 8. 83 (lHx 1/2, brs), 10. 10 (lHxl/ 
2, brs) 

10 ESI-MS (m/e) : 2 8 2 [M+H] + 

%mm 2 4 




(6-^ y?n#*i/-*-}-^V ^-4 — T/V) -f7'/p T5, 4-b] 
^-2-^/V-T$V 

15 ;-/^f7/n [5, 4-b] f/W- 75>-£^-c, HJfe 

1 HNMR (CD C 1 3 ) 8:1. 43 (6H, d, J=6. OHz), 4. 8 
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5 (1H, brs) , 7. 34 ( 1 H, dd, J=8. 4, 4. OHz) , 7. 

38 (1H, d, J = 8. OHz), 7. 71 (1H, brs), 7. 90 (1 

H, brs), 7. 95 (1H, dd, J=8. 0, 1. 2Hz), 8. 20 
(1H, brs) , 8. 43 ( 1 H, d, J=4. OHz) 
5 ESI -MS (m/e) : 3 3 8 [M+H] + 

n«j 2 5 




[6 - (IS) -^t^/V-j: h^iy-^j-yy 

M ] [5, 4-b] fc e !J v^-2-^-T^ V 

HJi60ij2 5 0ft^Mfctt, 4-^np-6-tKn^-WP^ (2S) - 
10 1- (t e r t-^yU^^-A'i/y^^S/) -2-^B/V-^tff7y 
p [5, 4-b] t°y ^2 2^1©* 

1 HNMR (DMSO) 5:1. 35 (3H, d, J = 6. OHz) , 3. 6 
1-3. 67 (2H, m) , 4. 75 (1H, m) , 7. 61 (1H, dd, J 
15 =8. 0, 4. 8Hz), 7. 76 (1H, dd, J =8. 8, 2. 4Hz), 
8. 04 (1H, d, J = 8. 8Hz) , 8. 14 (1H, dd, J = 8. 0, 
1. 6Hz) , 8. 19 (1H, d, J = 2. 4Hz) , 8. 58 (1H, dd, 
J = 4. 8, 1. 6Hz), 9. 27 (1H, s) 
ES I -MS (m/e) : 3 5 4 [M+H] + 

20 mmm 2 6 
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N 



(6 us^±JkA^J^ZL^±^J. >~4 Z-dJkl -f-TV^P [5, 4- 
b] b°y *?-y- 2-4)\>-T 

9 J—MkXFf-TVxi [5, 4-b] 2 -^-T 5 VfcJBWC, H 

1 HNMR (CD C 1 3 ) 6:1. 69-2. 05 (8H, m) , 5. 00 (1 
H, m) , 7. 34 (1H, d d , J=8. 0, 6. 4Hz) , 7. 37 (1H, 
brs), 7. 69 (1H, d, J = 8. 0Hz), 7. 92 (1H, brs), 
10 7. 94 (1H, d, J = 8. 0Hz), 8. 17 (1H, brs), 8. 43 
(1H, brs) 

ES I -MS (m/e) : 3 6 4 [M+H] + 

mmm 2 7 



[6- 1 -7;M-P^9vU-:n -^r^-^y V- 4 — < 

15 i\A - ( 1 - ^ f 1 H - 1:'7 ^-/V- 3 - /f ;V) -T^V 

2 7 tfMb-£#Jte, 4-^Pn-6-fcKD^-^t/!)y, 1, 3-i^ 
7yU^-p-2-7 p o^y-yVj5.^3-T5/-l-^^-lH- [1, 2] t" 
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1 HNMR (CDC 1 3 ) 6:3. 86 (3H, s), 4. 60-4. 70 (2 

H, m) , 4. 7 4-4. 8 5 (2H, m) , 4. 90 (1H, m) , 7. 00 
5 (1H, d, J = 2. 4Hz) , 7. 38 (1H, d , 3 = 2. 4Hz) , 7. 

49 (1H, dd, J = 8. 8, 2. 4Hz) , 7. 61 (1H, d, J = 2. 

4Hz), 7. 83 (1H, d, J = 8. 8Hz), 8. 66 (1H, s) 
E S I -MS (m/e) : 3 0 7 [M+H] + 

mmm 2 8 



10 [6- (2-7/w^-p- 1 -7/is*u/^j\s-x. h*~y) -*-ry])>-4-^ 

USS^J 2 8 <D4k&bft. 4 dd-6 - t Kndriy-dr^yy ^ % l, 3-v 5 
15 J;«9t!ittfc 0 

1 HNMR (CD 3 OD) 8:4. 72-4. 84 (2H, m), 4. 85-4. 
88 (2H, m) , 5. 05 (1H, m) , 7. 35 (1H, s) , 7. 58 
(1H, d, J=8. 8Hz) , 7. 85 (1H, d, J = 8. 8Hz) , 7. 
94 (1H, s) , 8. 45 (1H, s) , 8. 69 (1H, s) 
20 ESI -MS (m/e) : 3 0 7 [M+H] + 




Mm 2 9 
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F 



F 




F' 



N 



[6- 1 -y/m-u h^ri/) -3r-t>?}) 4-4 

Aj - (5-7y^P-f-T-/p [5, 4-b] fc°yv^-2--<A) — T $ ^ 

2 9 ^b^(*. 4-^an-6-t Kndr^-^^-)/y ^ 1, 
7/l'in-2-/nAV-^5-7/l'tn-fT , /D [5, 4-b] t°U^ 

1 HNMR (CD 3 OD) 5:4. 7 1- 4. 73 (2H, m) , 4. 83-4. 
85 (2H, m) , 5. 00 ( 1 H, m) , 7. 00 (1H, dd, J = 8. 8, 
1. 6Hz), 7. 47 (1H, dd, J=8. 8, 2. 8H z) , 7. 73 
10 (1H, d, J=8. 8Hz), 8. 01 (1H, d, J = 2. 8Hz), 8. 
04 (1H, dd, J = 8 n . 8, 1. 6Hz) , 8. 20 ( 1 H, s) 
E S I -MS (m/e) : 3 9 2 [M + H] + 



T6- ( 2 - p - 1 - 7;ut a ^ f /w-x f 

15 M ~ h^->-^T-/p T5. 4-b] b°y *sls-2-s(;V) —T^ls 

7/\s*a-2-7as*/—;uRTf5-*h*i/-^TyB [5, 4-b] 



mmm 3 0 
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1 HNMR (CD 3 OD) 8:4. 04 (3H, s), 4. 70-4. 75 (2 
H, m) , 4. 80-4. 86 (2H, m) , 5. 08 ( 1 H, m) , 6. 94 
(1H, d, J = 8. 4Hz) , 7. 70 (1H, d, J = 8. 4Hz) , 7. 
5 78-7. 91 (2H, m), 8. 12 (1H, d, J = 2. 8Hz), 8. 8 
0 (1H, s) 

ESI-MS (m/e) : 4 0 4 [M + H] + 
3 1 




[6- (4H- n. 2. 41 h!J7y-/V-3->f;^77^) -t'D K 
10 [3, 2-d] % v^-4 z^jjkl -f-TVn [5, 4-b] fc'jJv^- 

4, 6-^on-t°y K [3, 2-d] fDr^lOOrag (0. 503m 
mol) t^TVu [5, 4-b] t°y ^^-2— T^-r 5>7 6mg (0. 
5 0 3mmol) &7:c/-/M0. 3ml) <K 1 4 0tT*2l^flWl^L 

vh^77^- (^pp*/1/A : **y-/i/=l o : 1) KiBHtiU (6- 
^no-f!l K [3, 2-d] t*y * 4-^*0 -f7^/n [5, 4- 

b] t° y i/y— 2 — >f lV—T ^ >7 8 m g (W:4 5%) ^f«at# 

20 §f)tlfc^Pnfr2 5mg (0. 0 8 0mmol) ON, N-^^/VT-feh 
T ^ KM (1ml) DBU18mg (0. 120mmol) 3 - * /V 
2, 4-M)7'/-/H2mg (0. 12 0mmol) *Mfc«, 
1 4 0g-C3B#IWfl|#Ui: o R*S*«r«BE»«Lfc«, i^Mt^IW 
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HPLC (0. 1%TFA^7K : T± h- h 9^=9 0 : 10^10 : 9 0) 
Kl£!?*jt§!iU «fe4mg 13%) *n&®ftt Ltllfco 

1 HNMR (C D 3 OD) 5:7. 70 (1H, dd, J=8. 0, 4. 8H 
z) , 7. 81 (1H, d, J = 8. 4Hz) , 8. 26 (1H, d, J=8. 
5 4Hz), 8. 3 5 (1H, dd, J = 8. 0, 1. 6Hz), 8. 61-8. 
6 3 (2H, m) , 9. 0 7 (1 H, s) 
ESI-MS (m/e) : 3 8 0 [M+H] + 
MMM 3 2 



(6-7~;*^-t°y k [3. 2-di t:°y $^^-4--f/v) -f7-/- 

10 ^-2-^^-T^> 

3 2 (0^%fi> 4, 6-v^pp — fc°!) K [3, 2-d] 

2-T^y^r/-/v^7.cy-^^ffl^T, HifetfiJ 3 1 1 mm<D^m, 

\m ztzzmxi* ztibtn&t zm^&Mz zt\z£vmmistz B 

1 HNMR (CDC 1 s ) 6:7. 04 (1H, d, J = 3. 6 Hz) . 7. 2 
15 3 (2H, d, J = 8. 4Hz), 7. 33 (1H, t, J = 7. 2Hz), 7. 
4 8-7. 5 2 (3H, m) , 8. 24 (1H, d, J=8. 8Hz) , 8. 8 
8 (1H, s) , 9. 5 3 (1H, s) 
ESI-MS (m/ e ) : 3 2 2 [M+H] + 




20 mmm 3 3 
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[6- (4-^f;V-4H- [1, 2, 41 H)7y-;U-3-^^yV77^ 
;v) -t°V K T3. 2-d] fcT!J $i?y-4-^/u] 

SM)3 3©|^ill 4, 6— S^nn — fcTJJ K [3, 2-d] fy$i^ 
5 2-T^/^T^-/^U t 3-^^^7 B h-4-^^/u-l, 2, 4-hyT 

1 HNMR (CDC 1 3 ) 6:3. 82 (3H, s), 7. 12 (1H, d, J 
= 3. 6Hz) , 7. 53 (1H, d, J = 3. 6Hz) , 7. 63 ( 1 H, d, 
10 J = 8. 8Hz), 8. 14 (1H, d, J = 8. 8Hz), 8. 63 (1H, 
s), 8. 89 (1H, s) 
ES I —MS (m/e) : 3 4 3 [M+H] + 

mmm 3 4 




f6- (4->f;^-4H- n. 2. 41 F!i7/-^-3->r/^7 7^ 
15 AO -b°y K [3. 2-dl b°y 5 v^-4-^/H f5, 4-bl 

3 4 (Dik&Vote^ 4, U K [3. 2-d] t°y 5^ 

f7'/n [5, 4-b] fc'y ^>-2-^/W-7?yM3-^^7 P h-4- 



WO 2005/090332 
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w ctdimxtt ztibtnmt Sr«a^*>*5 r £ J: 9 §g3t Lfc„ 

1 HNMR (CD 3 OD) 6:3. 8 5 (3H, s) . 7. 4 7 (1H, m) , 
7. 68 (1H, d, J = 8. 8Hz), 8. 09 (1H, m), 8. 20 (l 
5 H, d, J = 8. 8Hz) , 8. 46 ( 1 H, brs) , 8. 74 (1H, br 
s) , 8. 9 5 (1H, brs) 
ESI-MS (m/e) : 3 9 4 [M+H] + 

mmm 3 5 



[6- (5-^f;^-4H- [1, 2, 4] HI7/-/>-3->f^;W7 7 = 
10 /u) -tf!) K [3. 2-d] fc°y ^ v^- 4-^/H -f7'/p C5, 4-bl 
gjj ^>-2-^-T$^ 

W!l3 5©^(i, 4, K [3, 2-d] fcfy^v^ 

f7/n [5, 4-b] fy v ? >-2-^^-T^^^3-^yl-*7 0 h-5- 

^5^-1, 2, 4- hvry-^m^x, %mm3 1 tmrnoxm, ztuz 
15 mc tc^mxa ^tibtnmt &m*&tt 3 r * k * 9 shs ut. 

1 HNMR (CD 3 OD) 5:3. 8 5(3 H, s ) . 7. 4 7 (1 H, m) , 
7. 68 (1H. d, J = 8. 8Hz), 8. 09 (1H, m), 8. 20 (1 
H, d, J = 8. 8Hz) , 8. 46 ( 1 H, brs) , 8. 74 (1H, br 
s) , 8. 9 5 (1H, brs) 
20 ESI -MS (m/e) : 3 9 4 [M+H] + 




MMM 3 6 
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^-T^n [5, 4-bl try v^-2-^/V- [6- (3H- f 1 , 2, 31 h 
!J7/^-4-^;l/^/V77^) -tri) K [3. 2 -d] 

mmm36<D4k&m*s 4, 6-^oo-tn'[3, 2-d] try*^^ 

5 [5, 4-b] t°y v^-2— f/V-7$yM3H- [1, 2, 3] 

1 HNMR (CDC 1 3 ) 6:7.42 (1H, brs), 7. 50 (1H, b 
rs), 8. 03-8. 06 ( 2 H, m) , 8. 13 (1H, d, J = 8 . 4H 
10 z), 8. 48 (1H, brs), 8. 90 (1H, s) 
E S I -MS (m/e) : 3 8 0 [M+H] + 



H;&&0ij3 7(Dik&m*. 4-?uu-6-t b **s-*-fV ]) yRTf 2 -7 5 / 
15 v^^JB^T, HWJ 1 K&^T, (6-3- K-*^/y >-4--f 

/w) -fryn [5, 4-b] t°yi?>-2-j/i'-T*^<Dmmtm^tcjj#:, 

1 HNMR (CDC 1 3 ) 5:3. 99 (3Hx 1/2, s), 4. 01 (3H 
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xl/2, s) , 7. 14-8. 35 (5H, m) , 8. 39 (lHxl/2, b 
r s) , 8. 72 (lHxl/2, brs), 8. 85 (lHxl/2, brs), 
10. 10 (1 Hx 1/2, brs) 
E S I -MS (m/e) : 2 5 5 [M+H] + 

5 mmm 3 8 




(6-bKD»->-W!)y-4->f/U) -f-yj/p f5. 4-b] b° V i? 
y-2 — <;V-T%^ 

8<D{t&fot£* 6-T-fe h*^- 4-* up-*"}- ZD yR(j!f7yp 
[5, 4-b] t 0 !) v ? V-2-^^-T^^I:fflV^T, Ultfll I WSWf (6- 
10 3- K- V-4 — f/u) -f7/c [5, 4-b] f 
As—T 5 :^S!3tfc/B V * fc^rffi £ jSfe. r. ix t Sp 1: fc^ifcx fit w ti <b t & 

m t d £ IC J: 0 ©at L fc„ 

1 HNMR (DMSO) 6:7. 49-7. 53 (2H, m) , 7. 77 (1H, 
brs), 7. 98 (1H, brs), 8. 07 (1H, brs), 8. 45 
15 (1H, d, J =3. 6Hz), 10. 31 (1H, s) 
E S I -MS (m/e) : 2 9 6 [M+H] + 

mmm 3 9 
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6- (1 - /U- Z-j j\,XA,yr—M ~f7/P [5. 4- 

b] fc°LI ~y>-2 — f/Vt°y K f3. 2-dl $V 
WJ3 9©MI1 3-^/V*7°h- 1 ->f;Hf7/^K ^TVn [5, 

4-b] t°y i?y-2-'f/i'-7?yM4, e-^^po-trj; k [3, 2- 
5 d] try $s?v&j§^-c, M3i^ws, :^ii:fc«ii:ti 

1 HNMR (CD 3 OD) 5:4. 09 (3H, s) , 6. 67 (1H, d, J 
= 2. 0Hz) , 7. 49 (1H, dd, J = 8. 0, 4. 8Hz) , 7. 53 
(1H, d, J=8. 8Hz) ,. 7. 76 ( 1 H, d. J = 2. OHz) , 8. 
10 06 (1H, d, J = 8. 8Hz), 8. 13 (1H, dd, J=8. 0, 1. 
6Hz) , 8. 47 (1H, dd, J=4. 8, 1. 6Hz) , 8. 92 (1H, 
s) 

E S I -MS (m/e) : 3 9 3 [M+H] + 

mnm4 o 



(6-jw;v7 7^v) -fryp [5, 4-bi tfy^y-2 — (jist'v 

K [3, 2-d] fc°!J $^-4-^/^-7$^ 

Hli4 OW^tilii^yf^K 4, 6-^DP-t'!l K [3, 2- 
d] tf!!5 5?ySW7^B [5, 4-b] fc°y v/V-2— f;V-7 5 v 
20 &fflv^, M3it»m m»ciHi:fc^jfeXfi^tiP>t#fe<bS:ijsa 

1 HNMR (CDC 1 3 ) 5:1. 53 (3H, t, J = 7. 2Hz),3. 4 
0 (2H, q, J = 7. 2Hz) , 7. 41 ( 1 H, dd, J = 8. 0, 4. 8 
Hz), 7. 61 (1H. d, J=8. 8Hz), 8. 02 (1H, d, J = 8. 
25 8Hz), 8. 05 (1H, dd, J = 8. 0, 1. 6Hz), 8. 51 (1H, 
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dd, J=4. 8, 1. 6Hz) , 8. 95 (1H, s) 
E S I -MS (m/e) : 3 4 1 [M + H] + 



1 



HjC-O 




5 Y^i/^^,v- i, 2, 4- h V 7V— /V- 3-^f^/V7 7^) - 

^T-/p [5. 4-b] t'y^y-2-^f^!)K[3, 2-dl tfU^v^- 

H^!l4l^b^fi> 3-^y^/f-5-^ \-*>s*3-;v [i, 2, 4] h 
4, K [3, 2-d] \?V ^Vl/JkWTVu 

io [5, 4-b] t°v^-2--</i>-7$>zm^x. mmmz 1 

1 HNMR (C D 3 OD) 6:3. 55 (3H, s), 4. 75 (2H, s), 

7. 49 (1H, dd. J = 8. 0, 4. 8Hz) , 7. 73 ( 1 H, d, J = 

8. 8Hz) , 8. 10 (1H, d, J=8. 0Hz) , 8. 14 (1H, d, 
15 J = 8. 8Hz), 8. 48 (1H, d, J=4. 8Hz) , 8. 96 (1H, 

s) 

ES I -MS (m/e) : 4 24 [M+H] + 



20 (5-^^b°7^^-2-^/M -6- (1. 2. 4-HI7/-/V-3 — ( 
;UXjU7 7 -;l>) f!) K T3. 2-d] fc'U $ 9 J*s- 4 ->f/P-T $ ^ 



»J4 2 




WO 2005/090332 PCT/JP2005/005991 

93 

&MW4 2<Dik&toti. 3-*&*7h- [i, 2, 4] hyrz-vu, 4, 

K [3, 2-d] try 5^^W2-T^7-5-^^/U- 

^s^&jb^-c, giro 3 1 1 mm<o^m. ztiKmctt&xftztibtn 

5 1 HNMR (CD 3 OD) 6:2. 60 (3H, s) , 7. 64 (1H, d , J 
= 9. 20Hz), 8. 06 (1H, d, J=9. 20Hz), 8. 2 3 (1H, 
s) , 8. 52 (1H, s) , 8. 80 (1H, s) , 9. 88 (1H, d, J 
= 1. 6Hz) 

ESI-MS (m/e) : 3 3 8 [M + H] + 
10 IWI4 3 




6- (1 -p<fvwf ^/-^-2->fyM^77^) - (S-^fvvt'^v? 
>-2 — pi") K [3, 2-d] t°y $v^-4-^-T^ 

15 /-5-*3-/\sK°yi/yRXf4, 6 o n-l^y K [3, 2-d] t°y ^ 

=b* 6 ^ £ «fc •? i^it t/c 0 
1 HNMR (CD 3 OD) 5:2. 60 (3H, s) , 3. 82 (3H, s) , 
7. 34 (1H, d, J = l. 2Hz) , 7. 3 9-7. 4 3 (2H, m) , 8. 
20 07 (1H, d, J = 8. 8Hz), 8. 29 (1H, s), 8. 80 (1H, 
s), 9. 85 (1H, d, J = 1. 2Hz) 
ES I -MS (m/e) : 3 5 1 [M+H] + 

mmm* 4 



25 
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6- U ^?-/—;V-2-<<;\'*jV7t-j\<) - ( 5 -/ ^-/ut'yx/y- 2 -4 
JU) K°y K [3, 2-d] \fV ifr-T^s 

5 tr^S^fttM. 6 nD-t'!) K [3, 2-d] ^ ^y^ffl^r, M 

1 HNMR (CD 3 OD) 8:2. 59 (3H, s) , 7. 32 ( 1 H, d, J 
= 8. 8Hz) , 7. 35 (2H, s) , 8. 00 ( 1 H, d, J = 8. 8H 
10 z) , 8. 27 (1H, d, J = l. 2Hz), 8. 76 (1H, s), 9. 8 
3 (1H, d, J = l. 2Hz) 
E S I -MS (m/e) : 3 3 7 [M+H] + 
mMM4 5 




15 6- (1 -jc^vWT ^ y-/—jU-2 -/f;^;V77^) - (5 - t?-;V\?7 Z? 
^-2-^/u) b°y K [3, 2-d] b°y^^^-4 — (fr-T*^ 

y-5-^^/W-t°7^>-^^4, 6 — v^nc — fc°y K [3, 2-d] t°y 5 
1 HNMR (CD 3 OD) 5:1. 42 (3H, t, J = 7. 2Hz) , 2. 5 
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9 (3H, s) , 4. 21 (2H, q, J=7. 2Hz) , 7. 37 ( 1 H, 
s) , 7. 49 (1H, d, J=8. 8Hz) , 7. 54 ( 1 H, d, J = 1 . 



{5-^f-fV\fy^>-2-^M -6- (1 -*7-jVX?yV— ^-3-4^* 
/V7 7^) fc'U K T3. 2-d] fc°D ^ v^-4-^-7^ 
10 H^J4 6 0^#lfi, 3-^/M/:/h- 1 -**vH?9:/— /K 2-T5/- 
5-^^t°7^^t>*4, 6-^nn-f!) K [3, 2-d] 

1 HNMR (CD 3 OD) 5 :2. 59 (3H, s), 4. 08 (3H, s), 
15 6. 6 6 (1 H, d, J = 2. 0Hz) , 7. 55 (1H, d, J = 8. 8H 
z) , 7. 80 (1H, d, J = 2. OHz) , 8. 00 (1H, d, J = 8. 
8Hz) , 8. 33 (1H, s) , 8. 77 (1H, s) , 9. 85 ( 1 H, d, 
J = 1. 2H z) 

ES I -MS (m/e) : 3 5 1 [M + H] + 
20 »4 7 



6- (1, 5-i?/?-A"( ;P-2-r;^^77^) - (5-^5^ 



2Hz) , 8. 10 (1H, d, J = 8. 8Hz) , 8. 33 (1H, s) , 8. 
80 (1H, s) , 9. 83 (1H, d, J = l. 2Hz) 
5 ESI -MS (m/e) : 3 6 5 [M+H] + 



IIM4 6 
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b°7v?^-2-^/P) b°y K T3. 2-dl § v^-4-^-T$ ^ 

r $/-5-*?7nf9$»2fct*4, 6 — v?^ n n-if y k [3, 2-d] t°y 

5 £ £iifl^£;b-££ CL t \z X <9 Wk bfco 

1 HNMR (CD 3 OD) 6:2. 44 (3H, s) , 2. 60 (3H, s) , 
3. 70 (3H, s) , 7. 10 (1H, s) , 7. 48 (1H, d, J = 8. 
8Hz), 8. 08 (1H, d, J =8. 8Hz), 8. 31 (1H, s) , 8. 
80 (1H, s) , 9. 84 (1H, d, J = l. 2Hz) 
10 ESI -MS (m/e) : 3 6 5 [M+H] + 
nVSMA 8 




H,C 

6- (4 ->3vWf JV- 2 — QV^;Vy 7 =./V) - (5-p<3vH^7 3? 

IfV K [3, 2-d] t°V *i?>-4-4fr-TX> 

y-5-^^/Vt°7^^SU J 4 > 6-^nn-f!JK[3, 2-d] t°V*i? 

5 r t \z J; 9 Mat L fc 0 
1 HNMR (CD 3 OD) 6:2. 37 (3H, s), 2. 59 (3H, s), 
20 7. 04 (1H, s), 7. 37 (1H, d, J = 8. 8Hz), 8. 00 (l 
H, d, J = 8. 8Hz) , 8. 29 (1H, s) , 8. 76 ( 1 H, s) , 9. 
8 3 (1H, d, J = l. 2Hz) 
E S I -MS (m/e) : 3 5 1 [M + H] + 
^«J4 9 

25 
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-6- (1. 2, 4- h])T^/-/U-3-4 
;M;^77^) tf V K [3, 2-d] fc° y $ 4 ->f ^-7" ^ > 

ilM4 9^ill, 3-pOU#:7°h- [1, 2, 4] 2 — T 

5 KJ-s-tf-jWyV^mJ-A, k [3, 2-d] t°y^ 

1 HNMR (CD 3 OD) 5:2. 28 (3H, s) , 7. 53 (1H, d , J 
= 8. 8Hz), 7. 57 (1H, dd, J = 8. 8, 3. 2Hz) , 7. 93 
10 (1H, d, J = 8. 8Hz), 8. 08 (1H, s), 8. 33 (1H, s), 
8. 54 (1H, d, J = 8. 8Hz) , 8. 65 ( 1 H, s) 
ES I -MS (m/e) : 3 3 7 [M + H] + 



15 (5 -7fr*v 2 — f/W) -6- (1, 2, 4-hVTy—/V-3- 

/f;^;U7 7^) t°V K [3, 2~d] b° y $ v^- 4 ->fyU-7 S[ > 
»!5 0©Ufelt 3-/frjJ7h- [1, 2, 4] hyTi/-/K 2-T 
?y-5-7/^Dfc°y ^vSt/4, 6— i^^Pn — t°y K [3, 2-d] t°y 

1 HNMR (CD 3 OD) 6:7. 51-7. 60 (2H, m), 7. 63 (1 



rnmws 0 
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H, d, J=8. 8 Hz), 8. 04 (1H, d, J = 8. 8Hz), 8. 2 4 

(1H, d, J = 2. 4Hz) , 8. 75 (1H. s) , 8. 77-8. 81 
(1H, m) 

ES I -MS (m/e) : 3 4 1 [M+H] + 

5 nmm 5 1 




[6- (fc°!) -^y-2-<;^;V7 7=^) -fc°yK[3, 2-d] fcTIJgS? 
^-4-^/H -^T/p f5, 4-b] )V-T^s 
ll»j5 1(0|M}t 2-^^7 P h-k°!J fT/n [5, 4-b] t? 
yv?y-2-^/u-7 5VM4, K [3, 2-d] t°y ^ 

10 ^«rffiv^ 3W6«3 1 fclPI«©*«fe, ^tLWCfc^Xfiwti^t^fei 

1 HNMR (CDC 1 3 ) 57. 39-7. 45 (2H, m), 7. 67-7. 
70 (1H, m) , 7. 80 ( 1 H, d, J = 8. 8Hz) , 7. 82-7. 8 
7 (1H, m), 8. 06-8. 08 (1H, m), 8. 14 (1H, d, J = 
15 8. 8Hz) , 8. 4 8-8. 5 0 (1H, m) , 8. 6 7-8. 6 9 (1H, 
m) , 8. 9 7 (1H, s) 
ES I -MS (m/e) : 3 9 0 [M+H] + 

nmm 5 2 
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[6- (1, 3. 4-f7-^7/- /^jVyT-M -t^y K f3. 
2-d] 5 v?>--4— OH -?T*/n [5, 4-bl Vis- 2-4 

%MM5 20>ft&m\*. 2-*)VU7Y- [1, 3, 4] ^7$>TV-/K 
5 [5, 4-b] fcfy W-2.-4A,-T%VBC&A, 6-^na-k°y K 

[3, 2-d] bfy^^fc/B^-c, iiffim 1 £ cmcmcfc^ 

1 HNMR (DMSO) 57. 46 (1H, dd, J = 4. 8, 8. 4Hz), 
7. 91 (1H, d, J = 8. 8Hz), 8. 10 (1H, dd, J = l. 6, 
10 8. 4Hz), 8. 29 (1H, d, J =8. 8Hz), 8. 53 (1H, dd, 
J = l. 6, 4. 8Hz) , 9. 04 ( 1 H, s) , 9. 52 (1H, s) 
ES I -MS (m/e) : 3 9 7 [M+H] + 

mmm 5 3 

[6- (1 ->f;v- 1 H-x Yy)/—jv~ 5-^;P7;P7 7^) -f!) K 
15 f3, 2-d] t^U $ v^-4-^/H -f7/o [5, 4-bl fc^v^- 
2— Y/V-T^> 

HH0»J 5 3 ©fb&toMu 5 -ti^D-? V- 1 -Jf-*- 1 H— r h7 % /-/K ^ 
7/b [5, 4-b] i/ls-2-4 fr-T^^RUA, 
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k [3, 2-d] try ss^sr/flvvr, nwj3 1 tmtttm* ztuzmctc 

jofeX it rtl b t £ -5 n £ «fc 0 $g£ L fc 0 

1 HNMR (DMSO) 54. 15 (3H, s), 7. 56 (1H, dd, J = 
4. 6, 8. 2Hz) , 7. 96 ( 1 H, d, J = 8. 8Hz) , 8. 19-8. 
5 22 (1H, m) , 8. 37 (1H, d, J = 8. 8Hz), 8. 52 (1H, 
dd, J = l. 6, 4. 6Hz) , 9. 03 (1H, s) 
E S I -MS (m/e) : 3 9 5 [M+H] + 

mmrn 5 4 




[6- (4H- [1, 2, 4] H)7y-^-3-^;^^77^) -t°yK 
10 [3, 2-d] fc°y ^ *JZs-A->(A/\ -3-^^/V- [1. 2, 41 tU£L 

mmms *<Di\&m%. 3-^^^h-4h- [i. 2, 4] byr-/-^ 

[1, 2, 4] =f-TVTV— /k&tM , 6-v^n 

D-t°y k [3, 2-d] try %*?>&m^x, mmm 1 tmm<o^m, z.ti 

t e r t V 7^8 Omg (0. 7 2mmo 1 ) ON, N-v^fvl' 
7th7^; K*£$ (3ml) {Z3-^/^^yh-4H- [1. 2, 4] 
i/— /1^54mg (0. 5 4mmo 1 ) Rlf (6-^nn-fy K [3, 2-d] 
t*y S *Jls-4— -3-^^vV— [1, 2, 4] f7v?7i/-/V-5->f 
20 ^-7^100mg (0. 3 6mmol) SrJD^fcH, 13 0St'16^I 

t#^*Lfc£g?f £ig**B#&HPLC (0. l%TFA^7k : 7* h- h y/U= 9 
0 : 10^10 : 9 0) laOiSU «^3mg (JfcSfS : 2%) 
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1 HNMR (DMSO) 52. 53 (3H, s), 7. 61 (1H, s), 8. 
25-8. 27 (2H, m), 8. 94 (1H, s) 
E S I -MS (m/e) : 3 4 4 [M+H] + 

5 mmm5 5 



[6- (4H- [1. 2. 41 h!l7/-/l^-3--<^;W7 7^) = m 
[3. 2-d] 5 - (l-^f/V-lH-f7)/-/V- 

HJ60O 5 5 ©fls£-tttt, 3-^/^7"!-- [l. 2, 4] hyr/-,/K 3-7 

10 $y-l-*?7l/-lH-l??3/— /W&lM, 6 — W o p — t° y K [ 3 , 2- 

e> t i ^m^b-a: 5 r t (c i <o mm t 

t e r t -y h^-iX^ D!)A120mg (1. 0 6 mm o 1 ) <£>N, N-v?^f- 
^7th7^Kii (5ml) l:3-^/^/h-4H- [1, 2, 4] h V T 
15 /-;H2 8mg (1. 2 7mmo 1) &tM6-^PD-try K [3, 2- 
d] fy ^^>-4-> <;v) -3-7^;-i-^^-iH-f7 , /-;i'i l 
Omg (0. 4 2mmol) *r»jtfc1l, 1 3 0^T*5^M#tAc o RlSScfc: 

»$HPLC (0. 1 %TF A^^tK : Tir h - h y yu= 9 0 : 10^1 
20 0 : 9 0) lC«tO«f»U $Ki5 7mg : 3 3%) i^t»iL 

1 HNMR (DMSO) 8 3. 8 4 (3H, s) , 6. 79 ( 1 H, d, J = 3. 
6Hz) , 7. 62 (1H, d, J = 8. 8Hz) , 7. 73 ( 1 H, d, J = 
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3. 6Hz) , 8. 12 (1H, d, J = 8. 8Hz) , 8. 73 (1H, s) , 
8. 84 (1H, s) ESI -MS (m/e) : 3 2 6 [M+H] + 

mmm 5 6 



[6 - (3-7;^p— ^yy^hy/U-2-^;WWP7 7=^) K T3, 

5 2-d] \£D 4-4 - 3 fl. 2, 4] f/^T/- 

lffi^5 6©^l!)li 3-7/^D-2-^/V^7 P h i^y=hy/K 5- 

T5y-3-.?«^- [1, 2, 4] 3-Ti/T*S—Jl'RXf4, 6-v^nD-fc* 
!)K [3, 2-d] i- v^Sr/Bvv-C, HWJ3 1 rfttSpC 

1 HNMR (CDC 1 3 ) 6:2. 59 (3H, s), 7. 59-7. 64 (1 
H, m) , 7. 68 (1H, d, J = 9. OHz) , 7. 7 5-7. 7 9 (2H, 
m) , 8. 20 (1H, d, J = 9. OHz) , 8. 98 (1H, s) 
E S I -MS (m/e) : 3 9 6 [M+H] + 



[6- (3H- [1, 2. 31 h!J7'/-^-4-^^;U7 7^) -b°UK 
[3, 2-d] t°V $ v?>-4 -4)V\ ~ (1 -t^f-iV- 1 H-b°7 s /-/U- 




15 HifetflJ 5 7 
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mmm57<Dit^mt, 4-^^t , i>-3h- [i, 2, 3] hvry-^K 

3-T% y H-t'7/-/^i;4 , K [3, 

5 1 HNMR (CD C 1 3 ) 6:3. 90 (3H, s), 7. 03 (1H, d, J 
= 2. 3Hz), 7. 38 (1H, d, J = 2. 3Hz), 7. 49 (1H, d, 

J = 9. OHz) , 7. 9 8-8. 00 (2H, m) , 8. 69 (1H, s) 
ES I -MS (m/e) : 3 2 6 [M+H] + 

mmm 5 8 



10 [6- (5-^f/V-4H- Cl, 2, 4] F!J7'/-^-3-^/^77^ 
yv) — b°U K f3, 2-d] b°y ^ v^-4-^fVKl - 
7^—;U- 3 ---r/V) -7^V 

HWJ5 8(DMlt 3-^/M7"F-5-^f/l'-4H- [1, 2, 4] h 
D7/-/K 3 - 7 5 / - 1 f 1 H - 1 7 , /-^S0 ! 4 , 6-v^n 

15 n- try K [3. 2-d] fy^^^^ffl^T, *Jfe^J3 1tP^^&, Ctl 
K2fS CtzjjfeXi* Ztibkft&b ZMfr&tt 5 r t £ «fc 19 $S?i£ Lfc 
1 HNMR (CDC 1 3 ) 5:2. 57 (3H, s), 3. 90 (3H, s), 
7. 04 (1H, d, J = 2. 3Hz) , 7. 38 (1H, d, J = 2. 3H 
z) , 7. 62 (1H, d, J = 8. 8Hz) , 8. 00 (1H, d, J=8. 

20 8Hz) , 8. 70 (1H, s) 

ES I -MS (m/e) : 3 4 0 [M+H] + 




Mm 5 9 
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[6- ( 3 - ? p p - fc° U v^- 2 — r ;V7;l/7 r -fc'!) K [3, 2 - 

d] t'V * - (1 1 H-b°7y-/^-3— f/U) - 

5 9 ©flS'&ttW:, 3-^on-2-^/l/*yh-^!)i?y, 
5 l-^/U-lH-fc°7)/-/V&tf4, K [3, 2-d]t° 

y s^vstjhwc, n»j3 i tmn<D%m. zti\zmKttmx\tz.titbtn 
m t fcto-g-fcrttrs r <b d «t <o mm Ltc 0 

1 HNMR (CDC 1 3 ) 6:3. 86 (3H, s) , 6. 98 (1H, d, J 
= 2. 3Hz) , 7. 17-7. 18 (1H, m) , 7. 34 (1H, d, J = 
10 2. 3Hz), 7. 74 (1H, dd, J=8. 2,1. 6Hz), 7. 81 
(1H, d, J=8. 6Hz) , 8. 06 (1H, d, J = 8. 6Hz) , 8. 
35 (1H, dd, J = 4. 5. 1. 6Hz) , 8. 75 ( 1 H, s) , 9. 2 
4 (1H, s) 

E S I -MS (m/e) : 3 7 0 [M+H] + 
15 3O6#|6 0 




[6- (3-^T7-t:°y i?y-2-^f/^7 7=/V) K f 3 . 2- 

d] — < )V\ - (1 -t^/u- 1 - 
7$^ 
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l-^f^-lH-t , 7/-/l'RU!4 ) K [3, 2-d] fc° 

£ £ffi^-£fc>-tf 5 r i (c J: 9 ftig Lfc, 
5 1 HNMR (DM SO- d 6) 5:3. 82 (3H, s) , 6. 78 (1H, d, 
J =2. 2Hz) , 7. 63-7. 65 (1H, m) , 7. 72 (1H, d, J 
= 2. 2Hz), 8. 0 3 (1H, d, J = 8. 8Hz), 8. 21 (1H, d, 
J=8. 8Hz), 8. 48-8. 50 (1H, m), 8. 76 (1H, s), 
8. 79-8. 79 (1H, m) 
10 ESI -MS (m/e) : 3 6 1 [M + H] + 



[6- (3-7-; =lQ K [3, 2- 

d] b°y ^jyy-4-4M - (1 -tJ-jis- 1 H-b 0 7^/-^-3-^^) - 
75^ 

15 HJ601J6 l^li, 3-^/W^^^-2-^/V^7 P h-t 0 !; v^y, 3-7 
;/-l-^^-lH-f7^W4, 6-^nD-f!)K[3, 2- 

bblZfet &m&&t>&Z d t tc«k 0 ftig Lfc„ 

1 HNMR (CD 3 OD) 5:3. 80 (3H, s) , 6. 86 (1H, d, J 
20 =2. 2Hz), 7. 27-7. 30 (2H, m), 7. 71 (1H, d, J=. 
8. 8Hz) , 7. 95 (1H, d, J = 8. 8Hz) , 8. 00-8. 02 
(1H, m) , 8. 4 6-8. 4 8 ( 1 H, m) , 8. 60 ( 1 H, s) . 
E S I -MS (m/e) : 3 7 9 [M+H] + 



mmm 6 1 
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MMM 6 2 

/S, /N, 

6- (1H — t^x>r g gVn ^~ 2 -^f^77=^) — N— (1— 
/W- 1 yl/- 3->W (3, 2-d) b°y^^>-4-^ 

5 /V-r g V 

;-l-^f;l'-lH-l?7 , /-;l'M4 ) p-t°y K [3, 2 - 

b t » & £ 5 r t K J: I? ®J5t Lfc 0 

10 1 HNMR (CDC 1 3 ) 6:3. 94 (3H, s) , 6. 99 (1H, d, J 
= 3. 1 Hz), 7. 45-7. 51 (3H, m), 7. 70-7. 73 (2 
H, m) , 7. 99 (1H, d, J = 8. 6Hz) , 8. 34 (1H, d, J = 
8. 6Hz), 8. 7 5 (1H, s) 
E S I -MS (m/e) : 3 7 5 [M+H] + 

15 mmm e 3 

-trod? 

6 -[(5 -7 $ y - 4 H- 1 , 2, 4 - h U T^—)V- 3 - ^;l/)^/l/7 7- 
/H -N- (1 -tf-fl,- 1 H-fc°7)/-^-3-^/V) fc°l> K (3, 2-d) 

20 6 3 <Dit&<fa^ 5-7?/-3-^V*yh-4H- [1, 2, 4] h 

y7/-/K 3-7;;-l-^f/v-lH-t°7/-W4, 

p-t°y k [3, 2-d] t-y s^fcju^-c* »J3u»i 
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1 HNMR (CD 3 OD) 5:3. 89 (3H, s) , 6. 93 (1H, d, J 
= 2. 0Hz), 7. 59 (1H, d, J = 2. OHz) , 7. 68 (1H, d, 
J = 9. OHz) , 8. 03 (1H, d, J = 9. OHz) , 8. 63 ( 1 H, 
5 s) 

E S I -MS (m/e) : 3 4 1 [M+H] 

mnm e a 




N-t:°7v ? V-2 — < fr- 6 - (4H-1, 2, 4 - h V T^—fr- 3 -^/W* 
10 ,vy r ^,V) K (3. 2-d) fc°y $ ^^-4-^T/U-T^^ 

H«SW 6 4 3-^W/F-4H- [1, 2, 4] MJTV-vK 
2 -T 5 y-tr^5?>'XV4, 6-^PD-f!J K [3, 2-d]fc°!)^:/ 

15 1 HNMR (CD3OD) 5:7. 77 (1H, d, J = 9. OHz), 8. 1 
5 (1H, d, J = 9. OHz) , 8. 39 ( 1 H, d, J = 2. 3Hz) , 8. 
4 5-8. 48 (1H, m) , 8. 75 ( 1 H, s) , 8. 84 (1H, s) , 
' 9. 9 9 (1H, s) 

ESI -MS (m/e) : 3 2 4 [M+H] 

20 nmm 6 5 

JO 

N-^ y t=»g-f /-/I/- 3 -^f;V- 6 - (4H-1, 2. 4-HJT-/— 
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3-^^^77=/V) K (3. 2-d) fc°U $e/^-4-^/U-T$^ 
MMm 6 5 <D4t&mt, Z-*W7Y-AU- [1, 2, 4] Mr>'-A\ 
y^-^^-^^4, 6 — dd — t*y K [3, 2-d] fy 

5 5 CI £ <fc <9 « Lfc 0 

1 HNMR (CD 3 OD) 5:7. 37 (1H, d, J = l. 6Hz), 7. 6 
9 (1H, d, J = 8. 6Hz), 8. 10 (1H, d, J = 9. 0Hz), 8. 
65 (1H, d, J = l. 6Hz) , 8. 72 (1H, s) , 8. 75 ( 1 H, 

s) 

10 ESI -MS (m/e ) : 313 [M + H] 

mmm e 6 



6- {[6- (4H-1, 2, 4 — h V T V—As— 3 —4 A^7^)V7 7 — t° V 
Kt3, 2-d]b'P $i?>-4-4MT$/) 
15 H»J660^#I(±, 3-^/^/h-4H- [1, 2, 4] 

2-T^7-5-i/Ty-fi; i?>RXf4, 6-i?f uv-t'V K [3, 2- 

. d] tr v ^v^jb^t, Hifctfij 3 1 £ nrii£©#i£, :imn:fc^B:ii 

1 HNMR (DMSO-d 6) 6:7. 72-7. 75 (1H, m) , 8. 24 

20 (1H, d, J=9. 0Hz) , 8. 39-8. 41 ( 1 H, m) , 8. 80 

(1H, d, J = 4) . ' 6 H z ) , 8. 8 5-8. 9 3 (2H, m) , 9. 6 2 
(1H, s) 

ESI -MS (m/e) : 3 4 8 [M + H] 




mmm 6 7 
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3-^7/-yU-2-^) -6- (4-^/^-1, 2, 
4- h!J7y^V-3-/fyV^77-;U) -W!)y-4-^/V-7^ 
Hll«6 7©ft^ftfi, 3-^/lO&yh-4-^3vV- [1, 2, 4] >!)7 
5 i/— /U, 2-7^-4-^^-1, 3-f7/-/^4-^nn-6- 

3-KW5y«r«^t, HWJl^^©*fe, ctiMCfc^jfeXfirtL 

1 HNMR (CDC 1 3 ) 6:2. 40 (3H, s), 3. 66 (3H, s), 
6. 55 (1H, s), 7. 64 (2H, brs), 8. 25 (1H, brs), 
10 8. 3 1 (1H, s) , 8. 4 6 (1H, s) 
E S I -MS (m/e) : 3 5 4 [M + H] + 



(5-^^/U-l, 3-^T-/-/U-2-^/^) -6- (4-^^-1, 2. 
15 4- hVf y—/^-3 — f A0*/K7y=vu) — ^-f"/ V zs— 4 —^i/v—T ^ V 

3-^^^H-4-^^;V- [1, 2, 4] b^T 
y— 2-7^/-5->f^-l, 3-f7/- /W4-^nn-6- 

20 1 HNMR (CDC 1 3 ) 5:2. 43 (3H, s), 3. 65 (3H, s) , 
7. 13 (1H, s). 7. 62 (2H, brs), 8. 25 (1H, brs), 



mmm 6 8 
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8. 31 (1H, s), 8. 46 (1H, s) 
ESI-MS (m/e) : 3 5 4 [M+H] + 



MWl 6 9 




5 6- (^^/V^^^/Ji— h- 2 — r/^^77^/V) -^7-/p [5, 4-b] 

mmm6 9(Dik&Miz, 2-*w?h-$M.m&* i ?JK ^tsb [5, 4- 

10 5rt^«tt)®i^bfeo 

1 HNMR (CD 3 OD) 5:3. 99 (3H, s) , 6. 96 (1H, d, J 
= 8. 4Hz) , 7. 2 3-7. 2 7 (1H, m) , 7. 3 2-7. 3 6 ( 1 H, 
m), 7. 44-7. 48 ( 1 H, m) , 7. 91 (1H, brs), 8. 0 
2-8. 08 (4H, m) , 8. 4 5-8. 4 6 (1H, s) , 8. 78 ( 1 H, 

15 s) 

ES I -MS (m/e) : 4 4 6 [M+H] + 



6- (2-b KP=»r-^f^7x^V7/V77^) -f-T/o T5. 4-bl 
20 b°D 2 ->f /l^f-JVU ^- 4 ->( fr-T 5 ^ 

HI«i)7 0©it-a-i|J s 2-t KP^^f^-ft7xy-/K f7/n [5, 
4-b] fc'y 2 \ yRV4-?a o- 6-3- \t*1~/ V 



7 0 



HO. 
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1 HNMR (CD3OD) 5:4. 83 (2H, s), 7. 3 2 (1H, t, J 
= 7. 2Hz), 7. 4 6-7. 48 (3H, m) , 7. 57 (1H, d, J = 
5 8. 4Hz) , 7. 67 ( 1 H, d , J = 7. 2Hz) , 7. 72 (1H, d, 
J = 8. 4Hz), 8. 04 (1H, brs), 8. 37 (1H, brs), 8. 
43 (1H, brs) , 8. 67 (1H, brs) 
E S I -MS (m/ e ) : 4 1 8 [M+H] + 




6- (tf7^-2-^;^;^77^) f5. 4-b] 

MMM 7 1 <Dik&mi±. 2-^^7°h-t°7v ? ^, f7/n [5, 4-b] f 

y v?y-2-^^-75yW4-^PD-6-3- K*^y :/£ffl^T % H 

1 HNMR (DMSO) 8 : 7. 5 1-7. 54 ( 1 H, m) , 7. 97 ( 1 H, 
brs), 8. 07-8. 34 (3H, m) , 8. 48-8. 52 ( 3 H, m), 
8. 60 (1H, d, J = l. 6Hz) , 8. 99 (1H, brs) 
20 ESI-MS (m/e) : 3 90 [M+H] + 

mmm 7 2 
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6- (3 fc'U i>V- 2 — QV^;Vy r -*f-T^n [_5_, 4- 

b] ^^-2-^/v^-^-/y ^-4 — r/w-r^ 

%Mm 7 2 (Dik&m*, 3-7/^n-2-^/U^7°h-h'V *sl/ s fT^/n 
5 [5, 4-b] fc°yv^-2— -f/V-T^XRlM, 6-^on-k°y K [3, 
2-d] fc°y^v£ffi^T, UD&feM 1 t ITOw^ rtb^Cfc^rfeX^^ 

1 HNMR (CD 3 OD) 5:7. 21-7. 25 (1H, m) , 7. 43-7. 
48 (3H, m) , 7. 8 6-7. 9 6 (2H, m) , 8. 06 (1H, d, J 
10 =7. 2Hz), 8. 21-8. 24 (1H, m) , 8. 43 (1H, d, J = 
4. 8Hz) , 8. 73 (1H, d, J = l. 6Hz) 
ES I -MS (m/e) : 4 0 7 [M+H] + 
HMJ 7 3 




15 6- h - 2 — QV*;V7 7 =-/\') -f7/n [5, 4-b] 

mmm7 3(Dit^mt, 2-/**7° h« f7/D [5, 4-b] k° 
D is is- 2 —f/W-T^ X&tf4 -9 o p - 6 - 3 - y ^^fflV^T, H 

20 tcj;«5$i^uyt 0 

1 HNMR (DMSO) 5:6. 89 ( 1 H, d, J = 8. 0Hz) , 7. 28 
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(1H, t, J = 8. 0Hz) , 7. 39 ( 1 H, t, J = 8. 0Hz) , 7. 
55 (1H, dd, J = 8. 0, 4. 8Hz) , 7. 9 5-8. 0 8 (4H, 
m) , 8. 52 (1H, dd, J = 4. 8, 1. 6Hz) , 8. 90 ( 1 H, b 
r s) , 9. 13 (1H, s) 
5 ESI — MS (m/e) : 4 3 2 [M + H] + 



6- ( 3 - ^ p p i^y - 2 -^y^;V77^yV) - (l-^fyl/tf7'/- 

10 |I«7 4«tt, 3-^np-2-^^^h-t°y v^, 3-7^- 
1 -tJ-JVyfyV— /WS.U54-^pp-6-3 - K^-^/y ^£/BWC, H«J 

1 HNMR (CD 3 OD) 5:3. 88 (1H, s) , 6. 88 (1H. d, J 
15 =2. 0Hz), 7. 07-7. 10 (1H, m), 7. 4 3 (1H, d, J = 

2. 0Hz), 7. 69 (1H, dd, J = 8. 0, 1. 6Hz), 7. 85 
(1H, d, J = 8. 8Hz) , 7. 90 (1H, dd, J = 8. 8, 2. OH 

z) , 8. 20 (1H, dd, J=4. 8, 1. 6Hz) , 8. 49 ( 1 H, d, 

J = 1 . 6H z) , 8. 6 9 (1H, s) 
20 ESI -MS (m/e) : 3 6 9 [M + H] + 




mmm 7 5 
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tV\ -f-T^n [5, 4-b] b°y 2 5 V 

H&0«7 SOMtt, f-T/n [5, 

4-b] t°<; •;y-2^/i'-7^M4-^nD-6-3- K^Vy ^£ 

1 HNMR (DMSO) 5 2. 8 6 (6H, s) , 3. 3 6-3. 3 8 (2H, 

m), 3. 53-3. 56 (2H, m), 7. 54 (1H, dd, J =4. 0, 
8. 0Hz), 7. 89 (1H, d, J = 8. 8Hz), 7, 98 (1H, d, 

10 J=8. 8Hz) , 8. 13 (1H, d, J = 8. 0Hz) , 8. 51 (1H, 

d, J=4. 0Hz) , 8. 69 ( 1 H, s) , 8. 92 (1H, s) , 9. 5 
8 (1H, s) 

ESI -MS (m/e) : 3 8 3 [M+H] + 




15 [6- (-/^p^yf;P7/V7 7^) -*i-*/V ^-4--Y/i^1 .-f7/o 
[5, 4-bl fc'yv?y-2-^^-7^ 
W«7 6©flS**f4 % v-^p^^^^^-^-zK f7/n [5, 4-b] t*y 
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1 HNMR (DM SO) 8 1. 57-1. 78 (6H,m), 2. 19-2. 2 
3 (2H, m), 4. 04-4. 07 (1H, m), 7. 53-7. 57 (1H, 
5 m) , 7. 8 3-7. 8 8 (2H, m) , 8. 11-8. 14 ( 1 H, m) , 8. 
49-8. 51 (1H, m) , 8. 60 (1H, s) , 8. 94 (1H, s) 
ES I -MS (m/e) : 3 8 0 [M+H] + 
MMM 7 7 




[6- {2-7Jl>*u7^—>\'*/\>yT~M -^t/!Jy-4-^^] -f-r 
10 [5. 4-b] b°yv>>-2-^^-7^ 

mnm 1 7 <Dit&mz. 2-7^tB-ft7i;-;K j-ryn [5, 4- 
b] t^y ^-2-^^-7^^4-^00-6-3- \?*-rsv v*m^ 

15 1 HNMR (DMSO) 67. 26-7. 30 (1H, m) , 7. 36-7. 4 
1 (1H, m) , 7. 4 6-7. 5 2 (3H, m) , 7. 5 6-7. 8 4 (2H, 
m), 8. 04-8. 09 (1H, m), 8. 45-8. 50 (1H, m), 8. 
7 2-8. 8 8 (1H, m) , 8. 93 ( 1 H, s) 
ES I -MS (m/e) : 4 0 6 [M+H] + 

20 mmm 7 8 
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[5, 4-b] \?WV-2-J ;V-T^> 
7 8 <D{k&m*, 2-t h*is-r*7x/<-/K f-T^XJ [5, 4- 

b] t°y ^^-2 -^^-7^sy4-^ no- 6-a- K^s/JJl'SrJBl* 

1 HNMR (DMSO) 53. 83 (3H, s), 6. 99-7. 03 (1H, 
m), 7. 19 (1H, d, J = 8. 0Hz), 7. 26 (1H, d, J = 8. 
0Hz), 7. 40-7. 44 (1H, m), 7. 52-7. 58 (1 H, m), 
10 7. 6 8-7. 7 4 (1 H, m) , 7. 8 2-7. 8 8 (1H, m) , 8. 0 
6-8. 12 (1H, m) , 8. 4 8-8. 54 ( 1 H, m) , 8. 72-8. 
7 8 (1H, m) , 8. 9 2-8. 9 9 (1H, m) 
E S I —MS (m/e) : 4 1 8 [M+H] + 
%MM 7 9 




15 [6- (3-^PPb'y^y-2-^WV) >-4-' f/H -*f- 
T-/p [5. 4-bl b°U VI/-2-4 )V-T%ls 

£MM 7 9 (Dit&m-t. 2, =f-TVx2 [5, 4-b] fc° 
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1 HNMR (DM SO) 57. 30 (1 H, dd, J =4. 8, 7. 6Hz) , 

7. 54 (1H, dd, J=4. 8, 7. 6Hz), 7. 91 (1H, dd, J 
5 =2. 4, 8. 8Hz) , 8. 01 ( 1 H, d, J = 8. 8Hz) , 8. 08- 

8. 10 (1H, m) , 8. 15-8. 20 (2H, m) , 8. 51 ( 1 H, d 
d, J = l. 2, 4. 8 Hz) , 8. 55 (1H, s) , 9. 00 (1H, s) 
E S I -MS (m/e) : 4 0 7 [M+H] + 



mmm 8 o 




10 [6- (3-jyr/ \*\) )v***s) — <M - s f- 

Tj/v [5, 4-b] MW's-Z-JiV-TX'y 

%WB\ 8 0 <Dfc<&mtes 3->7;-2-^ont^^ ^TVo [5, 4- 

b] try v?y-2-/f/i'-7^y^4-^na-6-t KD^-^-Wyy 

15 ^fr-tirS r. £ in «fc v) i«£ Lfeo • 

1 HNMR (DM SO) 67. 41 (1H, dd, J = 4. 8, 7. 6Hz), 
7. 52 (1H, dd, J=4. 8, 8. 4Hz) , 7. 9 4-8. 0 2 (2H, 
m), 8. 07-8. 09 ( 1 H, m) , 8. 44 (1H, dd, J = l. 6, 
4. 8Hz) , 8. 48 (1H, d d , J = l. 6, 4. 8Hz) , 8. 52 

20 (1H, dd, J = l. 6, 7. 6Hz), 8. 64 (1H, s), 8. 98 
(1H, s) 

ESI -MS (m/e) : 3 98 [M+H] + 

mwi 8 1 
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>V\ -f-T^o [5, 4-bl j/^-2-4 fr-T 

MMffl 8 l (Dik&mz, 3-%/w<*s(/]s-2-?x2v\?})i?y s fr/p [5, 

4-b] fc , y^y-2-^/l'-T^SU ! 4-^nn-6-t Kd^v^-W 

1 HNMR (DM SO) 67. 30-7. 33 (1H, m), 7. 44-7. 4 
9 (1H, m) , 7. 8 0-7. 8 7 (2H, m) , 7. 9 0-7. 9 7 (2H, 
m) , 7. 9 9-8. 04 (1H, m) . , 8. 2 3-8. 2 7 (2H, m) , 8. 
10 40-8. 44 (1H, m), 8. 50-8. 56 (1H, m). , 8. 84-8. 
9 0 (1 H, m) 

E S I -MS (m/ e ) : 4 1 6 [M+H] + 

mmm 8 2 




[6- (eyv?y-2->f/^V) V -f7/P T5. 

15 4-b] fc°D ^y-2-^;u-7^y 

IWJ 8 2 tfMb^fi, 2-?yW:*-D t°y v>V, ^TVn [5, 4-b] 

H^J9 5<ir^(D^, rix^mc^&Xli^ti^t^ir^I^^-fr-S 
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1 HNMR (DMSO) 67. 24-7. 27 (2H, m) 7. 54 (1H, 
dd, J = 4. 8, 8. 0Hz) , 7. 84 (1H, dd, J = 2. 4, 8. 8 
Hz), 7. 96-8. 00 (2H, m) . 8. 0 7-8. 09 ( 1 H. m) , 
5 8. 2 2-8. 2 4 (1H, m) , 8. 50-8. 51 (2H, m) , 8. 99 
(1H, s) 

E S I -MS (m/e) : 3 7 3 [M + H] + 



nmm S3 

[6- (3 -**f-fr\*y 2^z2z^Ot^±M -*-f^v^-4 — 
10 7-/u [5, 4-b] t°V v?y-2— f^-T^y 

MMWS 3<Dik&m*s 2-?vv-3-*^t°Vi?>. f-X/n [5, 4- 
b] try i?>-2— OV-7^W4-^on-6-t Kndf-i/-^y*y y 

15 1 HNMR (DMSO) 62. 4 5 (3H, s) , 7. 19-7. 22 (1H, 
m), 7. 59-7. 62 (1H, m) , 7. 83-7. 85 (1H, m) , 7. 
9 3-7. 9 5 (2H, m) , 8. 0 3-8. 0 6 (2H, m) , 8. 34-8. 
35 (1H, m) , 8. 58-8. 59 (1H, m) , 9. 10 (1H, s) 
ES I -MS (m/e) : 3 8 7 [M+H] + 

20 mmm s a 
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[6- j^2kA±^dJkii2L±/k^L2l -z£L£^LkLzLA—dJkl n±Z 
'/p [5, 4-b] b^i?y-2-^f;i/-7^y 

3mm 8 4 (Dit&m*. 2-t Ko^>-N-^f/i/-rt h75 K, fr/n 

[5, 4-b] f U v^y- 2 -^;U-7 5 - ^an-6-t Kn 

1 HNMR (DM SO) 62. 73 (3H, d, J=4. 4Hz), 4. 72 
(2H, s) , 7. 55 (1H, dd, J=4. 8, 8. 0Hz) , 7. 71- 
7. 74 (1H, m) , 7. 93 (1H, d, J = 8. 8Hz) , 8. 12-8. 
10 13 (1H, m), 8. 20-8. 24 (1H, m), 8. 50-8. 51 (1 
H, m) , 8. 9 2 (1 H, s) 
ES I -MS (m/e) : 3 6 7 [M+H] + 



mmm s 5 




[6- (z-*3->\<*jv&=.j\'\?y vis- 2-4 A****/) 

15 -=f-TVu [5. 4-bl \l'V jyy-2-yf/U-T^^ 
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1 HNMR (DMSO) 63. 55 (3H, s) , 7. 49-7. 55 (2H, 
m) , 7. 96-8. 10 (3H, m) , 8. 44 ( 1 H, dd, J = 2. 0, 
7. 6Hz), 8. 48-8. 51 (2H, m) , 8. 64 (1H, s), 9. 
0 1 (1H, s) 
5 ESI-MS (m/e) : 4 5 1 [M + H] + 
"M1&ffl 8 6 



[6- (3-^PPfy^y-2-^W-» -*-}-SV ^-4 — f/H - 
3-^5vU- Tl. 2, 41 ^y^T^A-yW- 

HJfe^il 8 6 (Dib&WHts 2, 5_ T ^ / _ 3 _^^_ 
10 [1, 2, 4] f7^7/-W4-^nD-6-t Yn*i/-*-)-JV ^£ 

1 HNMR (CDC 1 3 ) 5 2. 5 8 (3H, s) , 7. 0 9-7. 12 ( 1 H, 
m), 7. 76-7. 78 (1H, m) , 7. 86-7. 89 (1H, m) , 8. 
15 04-8. 08 (2H, m) , 8. 19 (1H, s) , 8. 98 (1H, s) 
E S I -MS (m/e) : 3 7 1 [M + H] + 




N 



Ut&to 8 7 
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■j-t^/v- n. 2, 4] ^t^tv— )v- 5 — r^-r$> 

HJSfiaj 8 7 ©ffcg-'i&ttu 2-^PB-3-7/Vtnf!)^ 5-7$y-3- 
^^/U- [1, 2, 4] 5 L 7'v J r^-/V^tJ«4-^DP-6-fc Kn^i/-^ 

£ £ t ic J: 9 Mm Ltz 0 

1 HNMR (CDC 1 3 ) 52. 56 (3H, s), 7. 12-7. 16 (1H, 
m) , 7. 5 7-7. 6 2 (1 H, m) , 7. 78 (1H, dd. J = 2. 4, 
8. 8Hz) , 7. 95-7! 97 (1H, m) , 8. 09 ( 1 H, d. J=8. 
10 8Hz), 8. 17 (1H, d, J = 2. 4Hz), 8. 99 ( 1 H, s ) 
ESI -MS (m/e) : 3 5 5 [M+H] + 



[6- (3-^PPb°y^>-2-^yua-=frvO -*i-yy v-4-^n -t° 

15 30M!l©fb&*Wt, 2, 3-^PPf!J^ 2-TS/fy v^&tf4-* 

1 HNMR (CDC 1 3 ) 5:7. 07 (1H, dd, J = 7. 6, 4. 9H 
z), 7. 25-7. 25 (1H, m) , 7. 33-7. 35 (1H, m), 7. 
20 49-7. 52 (2H, m), 7. 77 (1H, dd, J = 9. 2, 2. 5H 
z) , 7. 85 (1H, dd, J = 7. 6, 1. 8Hz) , 8. 07-8. 10 
(2H, m) , 8. 16 (1H, d, J = 2. 5Hz) , 8. 78 ( 1 H, s) 
E S I -MS (m/e) : 3 5 0 [M+H] + 



m&m 8 8 
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MMffl 8 9 




[6 - (x h7fc KP-2H-fc°7y-4-^f/M-=fr-» -^!ly-4-^ 

5 5 / - 1 1H-If7/- yu&t54-^PP-6-t h*D^f->-W 

Srjfi^te* 5 r. J; 19 $!£ 

1 HNMR (CDC 1 3 ) 5:1. 79-1. 82 (2H, m), 2. 1.5-2. 
18 (2H, m) , 3. 7 3-3. 7 5 (2H, m) , 3. 91 (3H, s) , 
10 3. 97-4. 0 3 (2H, m), 5. 00-5. 02 (1H, m), 6. 9 
1-6. 93 (1H, m) , 7. 39-7. 40 (1H, m), 7. 52 (1H, 
dd, J=9. 2, 2. 5Hz) , 8. 02 (1H, d, J = 9. 2Hz) , 8. 
25 (1H, s), 8. 60 (1H, s) 
E S I -MS (m/e) : 3 2 6 [M + H] + 

15 mmm 9 0 




T6- (3. 5-i?7/ls*at°!) Jfrtti/) - W!)y-4 — < 

AA - fl. 2. 4] f7^7/- JV- 5-^yP-T$ 1/ 

%WS\9 0<Dik&m** 2, 3, 5-hy7/Utnt'y^, 5-T^/-3- 
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p^/U- [1, 2, 4] f7^7y-;W4-^np-6-t Ko^rv'-^t 

t &*a*£fr*<& r i: «fc 9 Kit bfco 

1 HNMR (CDC 1 3 ) 6:2. 59 (3H, s), 7. 47-7. 49 (l 
5 H, m) , 7. 77 ( 1 H, d d , J = 9. 0, 2. 5Hz) , 7. 90 ( 1 H, 
d, J = 2. 5Hz), 8. 09 ( 1 H, d, J = 9. 0Hz). 8. 16 (l 
H, d, J = 2. 5Hz) , 9. 00 (1H, s) 
ES I -MS (m/e) : 3 7 3 [M+H] + 
»|9 1 




10 [6 - (2-^QP-6- {t^tV^fVfo-tV) V^J^r'y) -Jrt/!)y- 
4-4 M - (l-^^-lH-t°7-/-/V-3-^/W -T^ 
HJfe^J 9 1 © jk^tt, 1, 2-v ? ^Dn-3-^^^/W*=/^yif> % 
3-757-1 fvW- 1 H- V— /VRX$4 -9 p p - 6 - fc Kn 

15 ftifc£&*&*^fr^wfcfcJ:9S«gLfc. 

1 HNMR (CDC 1 3 ) 6:3. 31 (3H, s) , 3. 84 (3H, s), 
6. 78 (1H, d, J = 2. 2Hz) , 7. 31 (1H, d, J = 2. 2H 
z) , 7. 4 5-7. 5 5 (2H, m) , 7. 79 (2H, dd, J = 8. 0, 
1. 7Hz) , 7. 95 (1H, d, J = 9. 0Hz) , 8. 08 (1H, dd, 

20 J=8. 0, 1. 7Hz) , 8. 63 (1H, s) 
ES I -MS (m/e) : 4 3 0 [M+H] + 

mmm 9 2 
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[6- (2, 4-i?7;VtP7x;»'» -^rt/i)y-4-^/P] - (1 

9 2 ©-fk^fi, 1, 2, 4-MJ7;Vtn^fy, 3-X5/-1- 

1 HNMR (CDC 1 , ) 5:3. 86 (3H, s), 6. 86-7. 00 (3 
H, m) , 7. 19-7. 34 (2H,.m) , 7. 5 7-7. 7. 9 5 (3H, 
m) , 8. 7 7 (1H. s) 
10 ESI-MS (m/e) : 3 5 4 [M+H] + 



mmm 9 3 




-T6- -(2-7/M-P-6- [1. 2, 4] t^rf^T/-^- 

3->r^) 7a/»j/) z^H^/jj v-4-^r/Ki -3-^^/w- n. 2. 

4] f7^7'/-^-5-^^-7-;y 
15 £MW 9 3 Oit&VHt. 3- (2, 3-^7/VtD7x^) -5-^/P-l, 
2, 4-**WT)/-JK 5-7^7-3-^^- [1, 2, 4] ^7v>7 
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Lfc 0 

1 HNMR (DMSO-d6) 5:1. 63 (3H, s) , 1. 69 (3H, 
s), 6. 68-6. 70 (2H, m) , 6. 91 (1H, dd, J = 9. 0, 
2. 7Hz), 6. 98-7. 00 ( 1 H, m) , 7. 07-7. 09 (1H, 
m) , 7. 14-7. 15 (1H, m), 7. 99 (1H, s) 
ESI -MS (m/e) : 4 36 [M+H] + 

%Mm 9 4 




[6- (2-7/V^-n-4- (t^JlsKfr-fc-jVy zlS -dr-^yy^- 

4- ^/H [1, 2, 4] ±7J?7Vr2 

10 . HWJ9 4©^I1 1, 2-v J 7/V^-ta-4-7 i ^^^/V*=/^>'^>, 

5- 7^7- 3 [1, 2, 4] f7v?7^M4-^DP-6- 

1 HNMR (CDC 1 3 ) 6:2. 57 (3H, s) , 3. 16 (3H, s), 

15 7. 33-7. 35 (1H, m) , 7. 72 (1H, dd, J = 9. 0, 2. 7 

Hz), 7. 81-7. 83 (1H, m), 7. 88-7. 91 (2H, m), 

8. 10 (1H, d, J=9. 0Hz) , 9. 00 (1H, s) 
ES I -MS {m/e) : 4 3 2 [M+H] + 

mmm 9 5 
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[6- (2-7yV^-p-6- (^^;^=^)7a/»-» 
4 — T/H - /U-3-^/V) -7$^ 

1, 2-> ? 7/W^-n-3-3— K^^^l. 70g (7. 08mmol) % 
*?>X;)s*ymi-hV !)A2. 17g (2 1. 2mmol) i3^4. 0 
5 3 g (2 1. 2mmo 1 ) £N, N-^f;U7th7$ K (5 0ml) 1 
1 1ST' 2 0B#Mta5K^Lfc„ SJES^Sr5SU^, 5«l^nD^^l 

l) ^iOttSJU l, 2-^7/^o-3-^y^*-;i"<yfy98 7 

10 mg ORS£: 7 2%) LT#fc„ 

t e r t h^r->^7 >)£A320mg (2. 85 7mmo 1 ) <DN, N-v 5 
^fvWT-fc hT 5: KJgjfc (2 4ml) K4- [ (1 -^/V- 1 H-fy/- 
fV-Z-^)V) 75 /] W!)y-6-^-/l'2 5 0mg (1. 0 3 3mm o 
l)'SU ! #?)tlfc^yfr4 2 4mg (2. 2 1 9 mm o 1 ) ) *lB7Ltz.'&, 

15 7 7BTC1 2^K«l*bfc. S^*fc*SrADJt, * o D^/VAT*ttfflUfc„ 

I^Ml/lll, #f)tLfc^M»l&HPLc'(0. l%TFA^t 
7k : Tir h= h !J/P=9 0 : 10^10:90) K J: 9 U $tM<k&®l 2 
Omg (JRJ*: 2 8%) SrSlfeHfri LT#fc 0 

1 HNMR (CDC 1 3 ) 5: 3. 3 2 (3H, s) , 3. 8 5 (3H. s) , 
20 6. 87 (1 H, d, J = 2. 3Hz)', 7. 36 (1H, d, J = 2. 3H 
z) , 7. 51-7. 54 (2H, m) , 7. 71 ( 1 H, d d , J = 9. 0, 
2. 7Hz), 7. 82 (1H, d. J = 2. 7Hz), 7. 93-7. 95 
(1H, m) ( 8. 12 (1H, d, J = 9. 0Hz) , 8. 76 (1H, s) 
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E S I —MS (m/e) : 414 [M + H] + 

mi&m 9 6 




[6- (2-7/M-P-6- (p< ^;v^jv^=.jv) yaL/^-i/) y- 

- (1 1H- \£J*/—As-Z -7$ > 

5 Hlfe0lj 9 6 1, 2-^7/V^-n-3-^^^/W*^-<^^ 

3-75/-1 -:E?yv- i H— t°y ^/-/V&tM 

*+;/y y&m^Xs mmm9 5tm^co^m, ztuzmtttmxnztitb t- 

t frtf 5 r <t J: 9 £tig Lfc„ 

1 HNMR (CDC 1 3 ) 8:1. 48 (3H, t, J = 7. 4Hz) , 3. 3 
10 0 (3H, s), 4. 12 (2H, q, J = 7. 4Hz), 6. 82 (1H, d, 
J = 2. 3Hz) , 7. 37 (1H, d , J = 2. 3Hz) , 7. 49-7. 5 
7 (3H, m) , 7. 8 5- 7. 9 5 (3H, m) , 8. 58 (1H, s) 
E S I -MS (m/e) : 4 2 8 [M+H] + 
IW9 7 




15 f6- (2-7/M-P-6- {2t_±jkwfc~M y*/*^) 
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k\zx vmmvtLo 

1 HNMR (CDC 1 3 ) 6:3. 31 (3H, s), 7. 48-7. 53 (3 
H, m) , 7. 8 5-7. 9 6 (3H, m) , 8. 31-8. 34 (2H, m) , 
5 8. 5 7 (1H, s) , 9. 31 (1H, s) 
ES I —MS (m/e) : 4 1 2 [M + H] + 

mmm 9 8 




[6- (2-^pp-6- (^>^/l^frn/^T$ /) y^y^-jy) 

10 $£MM 9 8 tyt&btt % N- (3-^od-2-7;^o7x=/V) tfsKfr 
*^75 h\ 3-75y-l-^f/V-lH-t7^M4-^nn-6- 

1 HNMR (DMSO-d6) 6:2. 95 (3H, s) , 3. 82 (3H, 
15 s), 6. 74 (1H, s), 7. 40-7. 42 (1H, m), 7. 47-7. 

49 (1H, m) , 7. 60 (1H, d, J = 8. 3Hz) , 7. 70-7. 7 

2 (2H, m) , 7. 87 (1H, d, J=8. 3Hz), 7. 96 (1H, 
s) , 8. 7 9 (1H, s) , 9. 7 1 (1H, s) 

E S I -MS (m/e) : 4 4 5 [M+H] + 

20 mt&m 9 9 
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3- 7/va-a-2- ( {4- [ (t'7i?i/-2 — f/v) r^y] 

4- ^aD-6-7tT- h-*e"t % /9 ^3. 50g (15. 8mmol) <D h 
5 /ny^(i80ml) C2-7.^t"7^2. 20g (23. 7 mm o 

1) % 2, 2-lf^S?73:=/W*^7-f 1 -If^fvVO. 4 9g (0. 

8mmo 1) , MtV!)Al 0. 2g (31. 5mmol) % RXfh])Xi?^< 
y^!Jfy7th^7^l)A0. 82 g (0. 8mmol) SrflDx.fcfK 11 
lg-C2 0l$|g|«#l,fc„ RJS*Sr5*m, ^tttoJcfcjQ*., ^n*MT'» 
10 UiLt «M«rftflftfttfftllll, #P>tifc^jS^x hot KD77yiOOm 
1 t^/-;HOOml ttXLfc^^T^-TTKl Oml &Anx.3 0#W 

yy-4-^^-7;^l. 6 3g (Jfc*:4 3%) iHfeBftt LT#fc 
15 t e r t-7*b^f^!J7A8 9mg (0. 7 5mmo 1) ©N, N-^f/U 
Tir K&ift (3m 1 ) K&btlttt K 6 Omg (0. 25mmo 

1) Xtfl. 2-^tP-^/=h^l0 5mg (0. 7 5mmol) 
iSr^P^fcm, ifit-4 S^raH^tfCo R^flSlc*Sr*D*., ^P*;^t'«itil 

20 7^ (^pd^W : p«^y-;U=9 : 1) id «fc 9 *ISg U *M^^)3 6 m 
g OR*: 4 0%) &J|fe@«cttT#fc e 

1 HNMR (DMSO-d 6) 6:7. 57-7. 59 (1 H, m) , 7. 8 
7-7. 92 (4H, m), 8. 09-8. 12 (1H, m), 8. 34~8. 
37 (1H, m), 8. 43-8. 4 3 (1H, m) , 8. 70-8. 72 (1 
25 H, m) , 9. 55 ( 1 H, s) , 10. 64 (1H, s) 
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ESI-MS (m/e) : 3 5 9 [M+H] + 

mmm 100 




[6- (^7^ 9 - (l- 

4-^DP-6-kKn^>-^t/!)y7 7mg (0. 43mmol) , 2- 
5 tKD^->-^f/W7^hyi3 1mg (1. 2 8 mm o 1 ) RXf b V 7 ol=-;V 
*^7>fy3 3 6mg (1. 28mmol) ^THF7mlMU Sfct^vl/ 
TW*>Vi£$r*sV— |> 5 5 8mg ( 1 . 2 8mmo 1 ) £g?fiT^P;t7t 0 
JK£$e>K:£ffl-ei 0«jt#Lfc^ tK^P^> * p P*/W>-Cj4ffi Lfc 0 ^ 

10 (^f-^ : mfc^i-fr= 1 : 1) fciOtttlU 4-^pp-6- W^fVy 

^h^-2— >£#fc b 

#btlfc^PP^t l-^/V-lH-t'7 , /-/l'-3-7;y6 0mg (0. 
14 7mmol) ^7s/-^ (0. 2ml) ^ 1 4 Ott' 3 0#»ftff# 

15 fc. #MSrttjft, #&ftfcafc&igft#IRHPLC (0. 1 %T 

FA^tK :7th-hy;V=90 : 10^10 : 9 0) l:J:9««L$I{b^ 
Mlmg (W: l%).|rffei^tLt#fc, 

1 HNMR (CDC 1 3 ) 6:2. 39-2. 44 (lH.m), 2. 95-2. 
96 (1H, m), 3. 89 (3H, s), 4. 39-4. 46 (1H, m) , 
20 4. 51-4. 53 (1 H, m), 5. 35-5. 38 (1H, m), 6. 7 
3-6. 75 (1H, m) . 7. 3 2-7. 3 3 ( 1 H, m) , 7. 52-7. 
53 (1H, m) . 7. 85 (1H, d, J = 8. 6Hz) , 8. 17 ( 1 H, 
s) , 8. 5 1 (1H, s) 
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E S I -MS (m/e) : 3 2 6 [M+H] + 

Mifcm ioi 




[6- (2, 4— s?7/M-p-6- {^=f-^^;^=-jv) 7 

5 H»J 1 0 1 <D4k&Vdn, 1, 2, 5 - h ]) 7fr*u-6 -. (/fyx/Ufr- 
>V) 'O'ify, 3-75/-l-^f/V-lH-t , 7^^0 t 4-^Dn- 

« z. ti h t nm t septet o^jtu^o 

1 HNMR (DMSO-d6) 5 : 3. 69 (3H, s) , 4. 09 (3H, 
10 s), 7. 02 (1H, d, J = 2. 0Hz), 7. 97-7. 99 (2H, 
m), 8. 15-8. 17 (2H, m), 8. 33-8. 36 (2H, m) , 9. 
0 8 (1H, s) 

ESI -MS (m/e) : 4 32 [M + H] + 
Mm® 10 2 




15 [6- (2-7yV^-n-6- (p< ?vW*./Ufr~/U) 7*/*js) -=fr+;/yy- 
4-^/H f5. 4-b] t°Vi?y-2 — (/^-T^> 

t e r t --f h^ci/jJ !)^120mg (0. 61 mmo 1 ) ON, N-v 5 ;* 
fvUT-fe h75 K^j& (5ml) (6-t Ko^v^-^tyy 



WO 2005/090332 
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>V) -^T/D [5, 4-b] k'yv?y-2-^;l'-7^100mg (0. 3 
4mmol) %.Tfl, 2-^7;^n-3-^^y^M^V<yfyi 16m 
g (0. 6 1mmol) *MX.tz.'&, ifit'lNfFWUc, BL^m^-MlB^ 

^n^t»wLf;,. %mm&$LmRv&m&. ^(btitzm^nm^'j^ 

5 >f}V?u-? ^7^7 4— (^Dn*W : ^^y-/u= 10:1) {£<fc O^tlS 
«^8 1mg 0151$: 5 1%) £St£@#t LT#fc 0 
1 HNMR (DMSO-d 6) 6:3. 41 (3H, s), 7. 47-7. 48 
(1H, m) , 7. 6 7-7. 6 9 (1H, m) , 7. 8 3-7. 8 5 (1H, 
m), 7. 92-7. 97 ( 5 H, m) , 8. 43-8. 44 (1H, m) , 8. 
10 8 7 (1H, s) 

ESI -MS We) : 46 8 [M+H] + 
MMM 10 3 



N— -6 -[2- [£±jV2Jk£. 

15 -/^) 7i;^>]W!Jy-4-/f/v-7$y 

HiWi0 3Oft^«)li, 2-yfvP*/i^=>^:7/i^n^i?:/, &tf&/8i* 

1 HNMR (CD 3 OD) 8:3. 39 (3H. s) , 3. 87 (3H, s), 
20 6. 70 (1H, s) , 7. 15 (1H, d, J = 8. 2Hz), 7. 41 (l 
H, t, J = 7. 6Hz) , 7. 56 ( 1 H, d, J = 2. OHz) , 7. 6 
9-7. 73 (2H, m) , 7. 88 ( 1 H, d, J = 9. OHz) , 8. 0 
7-8. 10 (1H, m) , 8. 12 (1H, d, J = 2. OHz) , 8. 54 
(1H, s) 

25 ESI -MS (m/e) : 3 9 6 [M+H] 
HJfctf'J 10 4 
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3-7/^p-2- ( {4- [ (5-^5^/Vt:°7^^-2-^;U) 7^7] *-)~ 



Utttt 1 5 7 OfcfrtttiU 2, 3-^7/^0^^/-^;;^ 2-7$/- 



(1H, m) , 7. 8 7-7. 9 7 (4H, m) , 8. 15 (1H, d, J = 2. 
10 4 Hz) , 8. 3 7-8. 4 0 (1H, m) , 8. 7 6-8. 7 9 (1H, m) , 
9. 2 8 (1H, s) 

ESI —MS (m/e) : 3 7 3 [M + H] + 
|£ife#<J 10 5 



15 6- (3-j f PPb , !Jv/y-2-^W77^) (l-^TvUfysA-^- 

3-^/u) =fr-?yy >--4-^/U-T5 ^ 
TK^L^- (^6 0%) 3 3mg (1 . 3 7 5 mm o 1 ) (ON, N-v* 

>f-/UT-fe hT5 KSSR (7ml) 114- [ ( 1 ^/U- 1 H- \fy /—/U- 

3— f/W) 7 5 / ] ^r^-i/y ^-6-^"-/V8 Omg (0. 3 3 2mmo 1 ) & 
20 y2-7/l/to-3-^;^y^hy;H4 7rag (0. 9 9 3mmol) 

SriDx.*:^, 1 3 0«-C3B#IBMj|#Ufc. RJSiRlajc&ADx., ^n*y^t'| 



1 HNMR (DMSO-d 6) 6:2. 49 (3H, s) , 7. 59-7. 61 
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74- (^dd*M : >*/-/W=9 : 1) \Z. X 9 fitSlU *M^^)6 Om 
g OIX^ : 5 1 %) *m$MW-k LT^fCo 

1 HNMR (CD 3 OD) 5:3. 88 (3H, s) , 6. 79 ( 1 H, m) , 
5 7. 09-7. 12 (1H, m) , 7. 44 (1H, d, J = 2. 4Hz) , 7. 
64 (1H, dd, J = 8. 8, 2. 4Hz) , 7. 8 6-7. 9 0 (2H, 
m) , 8. 04 (1H, dd, J=4. 8, 1. 6Hz), 8. 07 (1H, d, 
J = 2. OHz) , 8. 59 (1H, brs) 
ES I -MS (m/e) : 3 5 3 [M + H] + 
10 III 10 6 



6- 2-4 sis) x;V7t-^- (5-^f/v-b°7^ 

^-2— ^rt/!Jy-4-^/v-7-;y 

HJfctflJ 1 0 6 (Dit&m*. 2, 3-^00^!)-^ 2-T5. J -5-^fvV 
15 t'7^M4-^BD-6-t KD^rix-dr-^i/y ^fl^T, 9 5 h 

1 HNMR (CD3OD) 6:2. 58 (3H, s) , 7. 11-7. 15 (l 
H, m) , 7. 43 (1H, d, J = 2. OHz), 7. 69 (1H, dd, J 
20 =8. 0, 1. 6Hz), 7. 73 (1H, dd, J = 8. 8, 2. 4Hz), 

7. 91 (1H, dd, J = 8. 0, 1. 6Hz) , 7. 97 ( 1 H, d, J = 

8. 8Hz), 8. 05 (1H. dd, J = 4. 8, 2. OHz), 8. 16 
(1H, d, J = 2. 4Hz) , 8. 27 (1H, s) , 9. 72 ( 1 H, s) 

E S I -MS (m/e) : 3 6 5 [M+H] + 
25 3S»J 10 7 
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6- (3 p p b'y 2 -<<jv) ^;V7 7 =.;v- (lH-t:^/-;^- 

%mm\ 0 7 (Dit&mts 2, a-^nafy^ 3 _ T ^y_ 1H _ t -^ 
5 V'-/^t^4-i5'PP-6-t: KP^rv'-^-^i/!; ^^^V>T, 9 5 £ 13 

mo;^ r turn z ttmx nztibtnmt *m*&trtt z> z t x <o mm 

1 HNMR (CD 3 OD) 5:7. 12-7. 16 (1H, m), 7. 59 (1 
H, brs), 7. 67 (1H, d, J = 8. 8Hz) , 7. 87 (1H, d, 
10 J =8. 8 Hz), 7. 94 (1H, dd, J=8. 0, 1. 6Hz), 8. 0 
3 (1H, dd, J=4. 8, 1. 6Hz) , 8. 16 ( 1 H, d, J = 2. 0 
Hz), 8. 62 (1H, brs) 
E S I -MS (m/e) : 3 3 9 [M+H] + 

■mmm ios 



6- (T±^JU^U i?>-4— <M ±±j^zNz: [1, 31 ^TVp [5, 
4-d] b°y j/V- 2 -4 4-4 fr-T %V 
%H&m 1 0 8 (Dit&VM*. 4 - t Kb*^- 1 -7tf/H^^5 S?>, f7/P 
[5, 4-b] t°!)v ? >-2-^/V-T^^^4-^PP-6-fc 

1 HNMR (CD 3 OD) 8 : 1. 8 7- 1. 9 8 (2H, m) , 2. 05-2. 



15 




WO 2005/090332 PCT/JP2005/005991 

137 

19 (2H, m) , 3. 54-3. 6 9 (2H, m) , 3. 7 9-4. 6 8 (2 
H, m) , 4. 87-4. 91 (1H, m) , 7. 41-7. 44 (1H, m) , 
7. 51 (1H, d, J=8. 0Hz) , 7. 78 (1H, d , J=8. OH 
z) , 7. 97 (1H, d, J=2. 4Hz) , 8. 03 (1H, d, J = 7. 
5 2Hz), 8. 3 9 (1H, d d. J =4. 8, 1. 2Hz), 8. 66 (1H, 
b r s) 

E S I -MS (m/e) : 4 2 1 [M+H] + 
10 9 




10 N— (l-^^vW-lH-b 0 ^/— ^-3-^f/W) -6- (b°7-^y-2-^/V 

H-h'yy—^RX^4-^tiu-6-h b'v ^Srffl^T, MMM 9 

15 >9S^Lfc 0 

1 HNMR (CD 3 OD) 8:3. 88 (3H, s) , 6. 83 (1H, d, J 
= 2. 4Hz) , 7. 46 (1H, d, J = 2. 4Hz) , 7. 67 (1H, d 
d, J=8. 8, 2. 4Hz) , 7. 91 ( 1 H, d, J = 8. 8Hz) , 8. 
13 (1H, d, J = 2. 4Hz) , 8. 17-8. 18 (1H, m) , 8 . 3 
20 4 (1H, d, J = 2. 8Hz), 8. 53 (1H, d, J = l. 2Hz), 8. 
6 5 (1 H, s) 

ES I —MS (m/e). : 3 2 0 [M+H] + 
£MM 1 1 0 
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N— ( 1 f 1 H - b°7 '/-/V- 3 ->f /^) -6- (tfy 

nnmi l o<Dik&mz, 4-^DD^y>;>/y > 3-T5/-i-^5vw-i 
5 H-f^y— /W&t*4-*PP-6-t: Ko*->#-*->A!J V£ffl<^T, H»J9 

1 HNMR (CD 3 OD) 6:3. 8 8 (3H, s) , 6. 8 3 (1 H, b r 
s) , 7. 15 (1H, d, J = 5. 2Hz) , 7. 46 ( 1 H, brs) , 7. 
10 66 (1H, d, J=8. 8Hz). 7. 92 (1H, d, J = 8. 8Hz), 
8. 16 (1H, d, J = 2. 4Hz) , 8. 64-8. 6 6 (2H, m) , 8. 
7 5 (1H, s ) 

ES I -MS (m/e) : 3 2 0 [M + H] + 

mmm m 




6- [2-7/M-P-l- ^h^l -N- Cl. 3] ^7 

[5, 4-dl W 2-4 V^- 4-4 is 

MMWl 1 KDlt-Sm*. 2-7/M-p-I- (7/i/ta^f;i/) i^y-/K 
f-TVu [5, 4-b] t'U •^-2-^-7^XlJ ! 4-^BO-6-t K 
20 D^r^dr^-yy ^^ffiVN-C, ^J£01J 2 2 t ffl&<Dl3^ m»c!»Cfc*jfeXf4w 

1 HNMR (CD 3 OD) 5:4. 71-4. 82 (2H, m), 4. 83-4. 
91 (2H, m) , 5. 05-5. 14 (1H, m), 7. 61- 7'. 64 (1 
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H, m), 7 . 07-7. 10 (1H, m) , 7. 83 (1H, brs), 8. 
13 (1H, d, J = 2. 4Hz) , 8. 80 (1H, brs), 8. 94 (1 
H, s) , 9. 0 4 (1H, s) 
E S I -MS (m/e) : 3 7 5 [M+H] + 

5 mmm 112 



6- [ (3-^PPfc°y -N-l. 3-^T-/-/U- 

10 HJStfill 1 2ro|k^Hi, 2, 2-7^/-f7/-/l/ 

1 HNMR (CD3OD) 5:7. 08-7. 13 (3H, m), 7. 50 (1 
H, d, J = 2. 8Hz), 7. 69-7. 74 (1H, m). 7. 90 (1H, 
15 dd, J = 6. 0, 2. 0Hz), 7. 91-7. 94 (1H, m), 8. 05 
(1H, dd, J=4. 8, 2. 0Hz) , 8. 22 ( 1 H, d, J = 2. 8H 
z) 

ESI -MS (m/e) : 35 6 [M+H] + 

Hifetfy i i 3 



6- (1, 3-^>y^T/— >\>- 2-4***^) — N— (1-^^-/^-1 
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UMMl 1 3<D4k&V0l*, 2-^nn-l, 3 — ^yf7/-;K 3-7^ 
/ - 1 -tf-zV- 1 H- v'-A'&tM - Ko *i/*~r*S ]) > 

5 1 HNMR (CD 3 OD) 5:3. 87 (3H, s) , 6. 86 (1H, d, J 
= 2. 4Hz) , 7. 34 (1H, t, J = 8. 4Hz) , 7. 41-7. 46 
(2H, m) , 7. 74 (1H, t, J=8. 4Hz) , 7. 84 (1H, d d , 
J=8. 8, 2. 8Hz) , 7. 95 (1H, d, J=8. 8Hz) , 8. 33 
(1H, d, J=2. 8Hz) , 8. 68 ( 1 H, s) 
10 ESI-MS (m/e) : 3 7 5 [M + H] + 

mmm 114 




N— (l-^f/V-lH-tf7'/-^-3-^^) -6- 

15 1 1 4 ©fc-£&Wt % 2-^nodr^i/U V, 3-T$y-l-^^W-l 

H-t°7^>-/WS.^4-^np-6-t Kn^^-dr^-^/y ^^fflV^, UlSfliJ 

1 HNMR (CD 3 OD) 5:3. 86 (3H, s), 6. 82 (1H, br 
20 s) , 7. 45 (1H, d, J = 2. 4Hz) , 7. 5 7-7. 7 9 (3H, 
m), 7. 90-7. 95 (1H, m) , 8. 06-8. 09 (1H, m), 8. 
24 (1H, d, J = 2. 4Hz) , 8. 65 (1H, brs) , 8. 78 (l 
H, s) 

ESI-MS (m/e) : 3 7 0 [M+H] + 

25 mmm 115 
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N-CH, 



6- r b°y 2 — jM -N- (l-^^/V-l 

1 HNMR (CD 3 OD) 8:3. 88 (3H, s), 6. 78 (1 H, d, J 

= 2. 4Hz) , 7. 10 (1H, dd. J=8. 8, 2. 8Hz) , 7. 48 
10 (1H, d, J = 2. 4Hz), 7. 62-7. 66 (2H, m), 7. 86 

(1H, d, J=8.'8Hz), 8. 03 ( 1 H, d, J = 2. 8Hz), 8. 

06 (1H, d, 3=2. 4Hz) , 8. 61 (1H, s) 
ES I -MS (m/e) -.3 3 7 [M+H] + 
2lJfc#J 116 



6- [ (3-j f PPb^v?>-2->{;l/) ^-^r->] -N- (5-^f/V-lH- 

MW\ 1 1 6 <Dfc&mt. 2. 3_ r ^y_ 5 _^ 
/W— 1 H — 1°7 frlkXf 4-^Dn-6-t KD^rv'-=¥-^yy^?rffiV^-C, 

1 HNMR (CD3OD) 5:2. 33 (3H, s), 7. 09-7. 12 (l 



15 




WO 2005/090332 



PCT/JP2005/005991 



142 



H, m) , 7. 66 (1H, d d , J=8. 8, 2. 4Hz) , 7. 90 (1H, 
d, J=8. 8Hz) , 8. 04 ( 1 H, dd, J = 5. 2, 2. OHz) , 8. 
11 (1H, d, J = 2. 4Hz) , 8. 66 (1H, s) 
E S I -MS (m/e) : 3 5 3 [M+H] + 
5 »J117 



N- (1 1 H-b'^y— /V- 3-^f/U) -6- (b°!J^y-3— 

HJfc#>J 1 1 7 W-fb^fi, 3-7/l/tDkl^ 3-757-1-^^-1 

1 HNMR (CD 3 OD) 5:3. 87 (3H, s), 6. 85 (1H, d, J 
= 2. 4Hz), 7. 42-7. 47 (3H, m) , 7. 58 (1H, dd, J 
15 =8. 8, 2. 8Hz), 7. 87-7. 90 (2H, m), 8. 39 (1H, 
dd, J=4. 4, 1. 2Hz) , 8. 43 ( 1 H, d, J = 2. 8Hz) , 8. 
6 4 (1H, s) 

ES I -MS (m/e) : 3 1 9 [M+H] + 

mmm 1 1 8 



6- [ (3-^PPb°i)y?y-2-^;l/) a-=fr->] -N-4H- fl. 2. 
1 1 8 ^k^fi, 2, 3_ T5/ _4 H _ [lf 




N-CH3 



20 
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2, 4] hl)ry-^RXf4-^ua-6-i: Kn**>-*-**y y >&m^Xs 

1 HNMR (CD 3 OD) 8:7. 10-7. 13 (1H, m), 7. 69 (2 
5 H, br) , 7. 88 (2H, br) , 7. 90 (1H, dd, J = 7. 6, 1. 
6Hz) , 8. 05 (1H, dd, J=4. 8, 1. 6Hz) , 8. 22 ( 1 H, 
d, J =2. 4H z) 

ES I -MS (m/e) : 3 4 0 [M + H] + 

nmm 119 



6- [ (5-7yV^-Pl^y '^^-3-^/W) ^v-] — N— (1-^?VV-1 

gmmi I 9<Dit&m*. 3, 5-^7;^Dk'y^ 3-r^y-i-;*?- 
/U- lH-f7/-/VM4-^DP-6-fc Kn^-dr^/y ^£/f^-t, 

1 HNMR (CD 3 OD) 6:3. 87 (1H, s), 6. 74 (1H, d, J 
= 2. 4Hz) , 7. 3 2-7. 3 6 (1H, m) , 7. 51 (1H. d. J = 
2. 0Hz) , 7. 66 (1H, dd, J=8. 8, 2. 4Hz) , 7. 90 

20 (l.H, d, J = 8. 8Hz), 8. 05 (1H, d, J = 2. 4Hz), 8. 

2 9-8. 3 0 (2H, m) , 8. 59 (1H, s) 
E S I -MS (m/e) : 3 3 7 [M+H] + 

mmm 120 



10 




WO 2005/090332 



PCT/JP2005/005991 




6- [ (3-^nnfc'!Jv;y-2-^/V) £jf^J -N- [1. 2, 4] -^7 

%Mmi2 0<Dit&m*. 2, s-^npfy-;^ [1, 2, 

5 4] f7^7/-/W4-^PD-6-t Ko^-^t/yy^ffi^t, H 

1 HNMR (CD 3 OD) 5:7. 14-7. 18 (1H, m) , 7. 74-7. 
77 (1H, m), 7. 93-7. 96 (1H, m). 8. 00 (1H, d, J 
10 =8. 4Hz), 8. 05-8. 06 (1H, m), 8. 33-8. 34 (1H, 
m) , 8. 36 (1H, d, J = l. 6Hz) , 8. 91 ( 1 H, d, J = l. 
2H z) 

ES I -MS (m/e) : 3 5 7 [M+H] + 

mmm 1 2 1 



N— (1 -^^/U- 1 H-b°7'/-/W-3-^/U) -6- [ (3-^/Vfc'yy? 
H«J12 1^k^fi, 2-^PP-3-^^t"!; v?^ % 3-T^/-l- 



1 HNMR (CD3OD) 6:2. 42 (3H, s) , 3. 87 (3H, s), 
6. 82 (1H, d, J = 2. 4Hz), 7. 04-7. 08 (1H, m), 7. 



15 
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46 (1H, d, J = 2. 4Hz) , 7. 61 ( 1 H, dd, J=8. 8, 2. 
4Hz) , 7. 68 (1H, dd, J = 7. 2, 1. 6Hz) , 7. 87 (1H, 
d, J=8. 8Hz) , 7. 9 6-7. 9 9 (2H, m) , 8. 61 ( 1 H, 
s) 

5 ESI -MS (m/e) : 3 3 3 [M + H] + 

mmm 122 




6- { T3- — f/H ^-=3r'>} — N— ( 1 - 

>f/v-iH-t:°7)/-^-3-^^) wyy-4-^;^-7^y 

10 Hi&tfU 2 2<D4k&m*. 2-*pd-3- (^7/^0^^) t'!/^, 
3-T^y - 1 -^^/U- 1 H-t°7y-/^^ 4 _^na-6-b Kn3->- 

Sfe t 5 CI £ <fc 9 Mis L fc„ 

1 HNMR (CD 3 OD) 8:3. 86 (3H, s) , 6. 88 (1H, d, J 
15 =2. OHz), 7. 11 (1H. t, J=55Hz), 7. 20-7. 24 
(1H, m) , 7. 42 (1H, d, J = 2. OHz) , 7. 65 (1H, dd, 
J = 8. 8, 2. 4Hz) , 7. 90 ( 1 H. d, J=8. 8Hz) , 8. 0 
6-8. 09 (2H, m) , 8. 2 2-8. 24 ( 1 H, m) , 8. 66 ( 1 H, 
s) 

20 ESI-MS (m/e) : 3 69 [M+H] + 

mmm 1 2 3 
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N— (1 -jtfvu- lH-b: 0 7-y-^-3-^yu) -6- { [3- (H)7/ut 

HJfetfiJ 1 2 3 0-fk^«Jtt» 2-*nu-3- ( MJ t a !)v^ 
3-7^-1 -^f/l/-lH-If7)/-/l'&tJ 5 4-^nD-6-t Kn^>- 

1 HNMR (CD 3 OD) 6:3.87 (3H, s) , 6. 89 (lH. br 
s) , 7. 21-7. 24 (1H, m) , 7. 42 (1H, brs), 7. 66 
(1H, d, J = 8. 8Hz) , 7. 90 (1H, d, J = 8. 8Hz) , 8. 
10 07-8. 11 (2H, m), 8. 30 (1H, d, J = 3. 6Hz) , 8. 6 
7 (1H, s) 

ES I —MS (m/e) : 3 8 7 [M + H] + 

%mm 1 2 4 



15 [2- ( {4- [ (l-^5vU-lH-b 0 7/-^-3-^/W) jjV 

MMm 1 2 4 (Dik&m*. 2-^DD-3-k Ka^^f/Vfyv/y, 3-7 
5/ - 1 - ^f;W-lH-lf7/- /^TJ ? 4-^PP-6-b: KnJf->-^t/ 

1 HNMR (CD 3 OD) 5:3. 87 (3H, s) , 4. 85 (2H, s) , 
6. 81 (1H, d, J = 2. 4Hz) , 7. 13-7. 16 ( 1 H. m) , 7. 
44 (1H, d, J = 2. 4 Hz), 7. 63 ( 1 H, dd, J = 8. 0, 2. 
0Hz) , 7. 86 (1H, d, J=8. 8Hz) , 7. 96 (1H, dd, J 
25 =6. 4, 2. 0Hz), 8. 01 (1H, d, J = 2. OHz), 8. 03 
(1H, dd, J=4. 8, 2. OHz) , 8. 62 ( 1 H, s) 
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E S I —MS (m/e) : 3 4 9 [M + H] + 

mmm 125 




6- { [3- t°y — N— (1-pt 

5©<b-&4fef4, 2-^on-3-7/W^-o^^/Wk°y 5?>, 3-TS; 
/ - 1 -^^■/V-lH-t°7^-^S.U t 4-^Pn-6-t Ko^rV-^)/y 
^SrJBwC. 9 5 R»©#i5k dHKUUCfc^SfeXttrilfe fffet * 

10 1 HNMR (CD 3 OD) 5:3. 87 ( 1 H, s) , 5. 64 ( 2 H, d , J 
= 4 7 H z ) , 6. 84 ( 1 H, d, J = 2. 4Hz), 7. 16-7. 19 
(1H, m) , 7. 45 (1H, d, J = 2. 4Hz) , 7. 65 ( 1 H, dd, 
J=8. 8, 2. 8Hz) , 7. 88 (1H, d, J = 8. 8Hz) , 7. 93 
(1H, d, J = 6. 4Hz) , 8. 05 ( 1 H, d, J = 2. 0Hz) , 8. 
15 13 (1H, d, J = 4. 8Hz) , 8. 64 (1H, s) 
ESI —MS (m/e) : 3 51 [M+H] + 
12 6 




1- [2- ( {4- [ (1 1 H-tf7 3 — <>\y) TJLZl * 

1 - ^f/>-lH-k B 7y-/PM4-^DD-6-t Kp^^-^^/JJ 



WO 2005/090332 



PCT/JP2005/005991 



1 HNMR (CD 3 OD) 6:2. 83 (3H, s) , 3. 88 (3H, s) , 
6. 87 (1H, br) , 7. 2 0-7. 2 4 ( 1 H, m) , 7. 43 ( 1 H, 
5 d, J = 2. 4Hz); 7. 65 (1H, d, J = 8. 8Hz), 7. 90 (l 
H, d, J=8. 8Hz) , 8. 10 (1H, d, J = 2. 4Hz) , 8. 2 
6-8. 3 0 (2H, m) , 8. 6 3 (1H, s) 
E S I -MS (m/e) : 3 6 1 [M+H] + 

mmm 127 



5-^dd-2-^;1^-4- ( {4- f (l-^;l/-lH-^7/"A>- 
3-^/u) T^y] W!)y-6-^f/H (2H) - 

1 2 7 (Oit^mt, 4, 5-^d P -2-^^-3 (2H) fc°!)^v? 
15 7^, 3-7^y-l-^f/U-lH-k'7^ /W&tM-^nn-6-t: Kb 

*is-*-tyy i/zm^x. mmm 9 5 1 mm<D^m. zti^mctc^mx^z 

1 HNMR (CD 3 OD) 6:3. 82(3 H, s) , 3. 87 (3H, s), 
6. 83 (1H, d, J = 2. 4Hz) , 7. 44 (1H, d, J = 2. 4H 
20 z), 7. 61 (1H, dd, J = 8. 8, 2. 4Hz), 7. 71 (1H, d. 
J = 2. 4Hz) , 7. 85 (1H, d, J = 8. 8Hz) , 7. 99 (1H, 
s) , 8. 6 0 (1 H, s) 
ES I -MS (m/e) : 3 8 4 [M + H] + 

mmm 1 2 8 



10 




.N-CH3 
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N-CH, 



F 



6- C (6-7/M-nb°!J -N- (1-^fv^-l 

HiiS^J 1 2 8 (Dit&yol*. 2, 6-i/7;ls*uK°})i/^^ 3-7^/-l-^f 

1 HNMR (CD 3 OD) 5:3. 89 (3H, s) , 6. 74 (1H, d d , 
J = 8. 0, 2. 4Hz) , 6. 79 (1H, d, J = 2. 4Hz) , 6. 91 
10 (1H, d, J = 8. 0Hz) , 7. 47 (1H, d, J = 2. 4Hz) , 7. 
68 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 88 (1H, d, J=8. 
8Hz) , 7. 8 9-7. 9 6 ( 1 H, s) , 8. 15 ( 1 H, d, J = 2. 8 
Hz) , 8. 6 2 ( (1 H, s) 
ES I -MS (m/e) : 3 3 7 [M+H] + 

15 mmrn 1 2 9 



[3-7^0-2- ( {4- [ (1 1 H-fc'^y— ^- 3— < >V) 

%M®\ 1 2 9 (Dit&Mlt, 2, 3-^7/M-D'<>"-fc?:/p<^y-/W 3-7 5 
20 /-l-^^-lH-fcf7 % /-^&U ? 4-^DP-6-t Kp*^-*-^/JJ 

5 r t fc J; «? Ilfit Lfc 0 
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1 HNMR (CD 3 OD) 6:3. 85 (3H, s) , 4. 72 (2H, s) , 
6. 75 (1H, br) , 7. 14-7. 19 (1H, m) , 7. 27-7. 3 



(1H, d, J = 8. 8Hz) , 7. 41-7. 44 (2H, m) , 7. 56 
5 (2H, br) , 7. 79 ( 1 H, br) , 8. 55 (1H, s) 
ESI-MS (m/e) : 3 6 6 [M+H] + 

$&&m 1 3 0 



6- [2 --7/1^-13- 6- 7^/dr'>] — N— (l-Mf- 

10 /V- 1 H- t°y Z-jfr) *j-*/Vl/-4 z^QkziZl > 

Hiil3 0©Mll 1, 2—&yA'7irv-3-{7A'7tu*3-fl') 'O** 
3-T^/-l-^^-lH-t 0 y^-/WS.tF4-^c2o-6-t Kndf 

b t t *a^t)*S i i K: J: 9 «5ft Lfc. 
15 1 HNMR (CD 3 OD) 5:3. 8 5 (3H, s) , 5. 4 7 (2H, d, J 
= 4 7Hz) , 6. 82 (1H, d, J = 2. 4Hz), 7. 25-7. 42 
(4H, m) , 7. 52 (1H, dd, J = 8. 8, 2. 4Hz) , 7. 59 
(1H, d, J = 2. 4Hz) . 7. 82 (1H, d, J = 8. 8Hz) , 8. 
5 9 (1H, s) 
20 ESI-MS (m/e) : 3 6 8 [M+H] + 

mmm 131 



[3-?pp-4- ( {4- f (l-^^/W-lH-b'^y— /U-3-^/^) z 



3 (1H, m) , 7. 69 (1H, dd, J = 8. 0, 1. 6Hz) , 7. 85 





x> 
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7K 3- 



1 HNMR (C D 3 OD) 6:3. 87 (3H, s), 4. 67 (2H, s), 
6. 80 (1H, br), 7. 13 (1H, d, J = 8. 8Hz) , 7. 42 
(1H, d, J = 2. 4Hz), 7. 52 ( 1 H, d, J=8. 0Hz), 7. 
55 (1H, d, J = 2. 4Hz) , 7. 66 ( 1 H, br) , 7. 83 ( 1 H, 
10 d, J = 8. 4Hz) , 8. 58 (1H, s) 
E S I -MS (m/ e ) : 3 8 2 [M+H] + 

mmm 132 



^5v^-5- (^/l^/U/ft^/U) -2- ( {4- C Cl. 2. 

15 4] — fAj 6 -4 M ^ 

IIW 13 2 <D^«5tt, 2 - yiVirn -5-/ ?A'X;1,ft^A,-£&&$St* 

5-T^ /- 3-^fvW- [1, 2, 4] f7^7/-/UM4- 

1 HNMR (CD3OD) 6:2. 55 (3H, s), 3. 19 (3H, s), 
3. 91 (3H, s) , 7. 25 ( 1 H, d, J = 8. 8Hz) , 7. 72 (1 
H, dd, J = 8. 8, 2. 4Hz) , 8. 03 (1H, d, J = 2. 8Hz) , 
8. 05 (1H, d, J = 8. 8Hz) , 8. 11 ( 1 H, dd, J=8. 8, 
25 2. 8Hz), 8. 58 (1H, d, J=2. 4Hz), 8. 95 (1H, s) 
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: 4 7 2 [M+H] + 




3-7;V*u-2- ( {4 - C (l-tf!)^-2-/f/P-lH-l^7'/^- 
5 3 -J*) T^y] j^tZij t^r-» s<^>r=-bV/V 

^mmi 3 3<Dit^(t, 2, 3-v?7/V^o^y^HJ;K 3-T^y- 
1- (t°y v?>--2— T/V) - 1 H-t°7/-/VRU J 4-^na-6-t: Kndr 

<t t ZM^itttZ C £ fc J: i? §S!i£ Lfc 0 

10 1 HNMR (C D 3 OD) 5:7. 23-7. 26 (2H. m) , 7. 47-7. 
51 (1H, m) , 7. 43 (1H, d, J = 2. 0Hz) , 7. 69 ( 1 H, 
dd, 8. 0, 1. 6Hz) , 7. 6 0-7. 6 7 (4H, m) , 7. 84-7. 
9.0 (2H, s) , 7. 93 ( 1 H, d, J = 2. 8Hz) , 8. 41 (1H, 
d, J = 5. 2Hz) , 8. 52 ( 1 H, d, J = 2. 8Hz) , 8. 66 (1 

15 H, s) 

ES I -MS (m/e) : 4 2 4 [M+H] + 

mmm 134 

X^ N-CHs 

1- \3-7;V*u-2- ( {4- C (l-^f/V-lH-l^7'/^-3-^ 

20 /v) t$v] *j->rv y- 6-4 fr) y^-M ^$jy 

■$mm 1 3 4 <£>te^lS x 1- (2, 3-^7/^07!^) 3- 
-/f-ju- 1 H- /u&tM -^on-6-tKnifi/-^t 



E S I -MS (m/e) 
Jgffitil 1 3 3 
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1 HNMR (CD 3 OD) 6:2. 60 (3H, s), 3. 85 (3H, s) , 
6. 85 (1H, d, J = 2. 4Hz) , 7. 3 7-7. 4 3 (3H, m) , 7. 
55 (1H, dd, J = 8. 8, 2. 8Hz) , 7. 61 ( 1 H, d, J = 2. 
5 8Hz), 7. 6 9-7. 71 (1H, m), 7. 86 (1H, d, J = 8. 8 
H z) , 8. 6 1 (1H, s) 
E S I -MS (m/e) : 3 7 8 [M + H] + 
13 5 



10 6- [ (3-»PP^!>^y-2-^A>) ^v"] -N- [1- (S?7/M-Pjt 

*t«13 50ft^fttt, 2, 3-75/-1- (v 5 ? 

/M-n*?yW) - 1 H- t°7y— /VRXTA -9 n o- 6 - t Ko^'>-^t/y 

15 a^fe*5r.fctJ:0*!5tLfc. 

1 HNMR (CD 3 OD) 5:7. 12-7. 15 ( 1 H, m) , 7 . 2 1 ( 1 

H, d, J = 2. 8Hz) , 7. 31 (1H, t, J = 60Hz) , 7. 70 
(1H, dd, J = 8. 8, 2. 4Hz) , 7. 9 0-7. 9 4 (3H, m) , 

8. 04 (1H, dd, J = 4. 8, 1. 6Hz) , 8. 17 ( 1 H, d, J = 
20 2. 4Hz),8. 68 (1H, s) 

E S I -MS (m/e) : 3 8 9 [M + H] + 




Mm 136 
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3-^pp-N. N-$?>7vl/-2- ( {4 - [ (3-y-fvU- [1, 2, 



MMM 1 3 6 (Oft&m-t, 2, 3-^oo-N, N-v^^-^O-fefV^/W 
5 *^75h\ 5-7$/-3->f/l/- [1. 2. 4] f 7v ; 7/-/l'SU t 4- 
*nn-6-fc Kn^-^^/JJi'&JB^-C. HJfeW 9 5 i Pl«©^&, Clix 

1 HNMR (CD 3 OD) 6:2. 54 (3H, s) , 2. 92 (6H, s) , 
7. 53 (1H, t, J = 8. 0Hz), 7. 62 (1H, dd, J = 8. 8, 
10 2. 8Hz), 7. 76 (1H, d, J = 2. 8Hz) , 7. 80 ( 1 H, dd, 
J =8. 0. 1. 6Hz), 8. 00 (1H, d, J = 8. 8Hz) , 8. 02 
(1H, dd, J=8. 0, 1. 2Hz) , 8. 89 ( 1 H, s) 
ES I -MS (m/e) : 4 7 7 [M + H] + 



6 - [2-^pp-6- (^^sUXjUft-fr) 7^/*i/~\ -N- (3-y^ 

MMM 13 7 (Dit&tol*, 1, 2 - v 5 ^ n n - 3 - l/*;Vfc~}V>) ^^-t? 

5-75/-3-^/V- [1, 2, 4] f7^7)/-;VM4-^P- 

1 HNMR. (CD 3 OD) 6:1. 34 (3H, t, J = 7. 2Hz) , 2. 5 
4 (3H, s) , 3. 47 (2H, q, J = 7. 2Hz) , 7. 56 (1H, t, 
J = 8. 0Hz) , 7. 65 (1H, dd, J = 8. 8, 2. 4Hz) , 7. 7 
25 1 (1H, d, J =2. 4Hz), 7. 86 (1H, dd, J = 8. 0, 1. 6 
Hz), 7. 98 (1H, d, J =8. 8 Hz), 8. 09 (1H, dd, J = 



;H6M 13 7 



15 
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8. 0, 1. 6Hz) , 8. 8 9 (1H, s) 
ES I -MS (m/e) : 3 5 6 [M+H] + 
mi&M 13 8 




5 6- [2-7;M-p-6- y^/^-yij -n- (5->f- 

4-^np-6-Tirr— h-^yy V2. 70g (12. Ommol)<£h 
/Vxy^f (15 0ml) |C5-^f/l't 0 7^>'-2-7^yi. 7 0 g (15. 
6mmol), 2, 2 - fcf* v 1 ?:*-^**^ ^ J - 1 , l-t'-^7^/W0. 3 
10 7 g (0. 6mmo 1) % &m j ki"}J*7. 80g (24. Ommol) % 

h y ^^y^yryrt h^/^^^A^n^fcm. 1 1 igt-i 8u#p B M# 

mK.U^fis&. #btWcMt::T hutKP77>'100ml^^y-/HO 
Oml ZMz-tcmmzT^-Tfcl 0ml $rjJD^ 3 0#Fa1}I#Lfc 0 frJ&mWi 

15 ^M, #e>tifca^?r^^/-^«T*~^«#L^, KfS^£6giJL 
&fl££S£&U 6-th*n^>-N- (5->f^t'7v?>-2-^ T/^) 
y ^-4— f/V-7^^1. 30g (K$:4 2%) £H£@ft<!: LT^fc 
t e r t h^ri/7> y^7^57mg (0. 5 Ommo 1 ) <DN, N-v^^ 
T-fe HT? K^fK (3m 1 ) {d#P>tlfct Kd^^S Omg (0. 2 Ommo 

20 D&tfl. 2-v?7/W^-p-3-^^^^yWlN-/W^Oif^9 4mg (0. 5 
Ommol) ^D^lfcm> 7 7|f4S$WLfc, EOS^CtK^OX, ^pp 

(0. l%TFA^7k: 7i?h=hy^=9 0 : 1 0-*l 0:90) icX'O^ 
ltll^2 4mg 0W:2 9%) £j£6@#<b UT^fc. 
25 1 HNMR (CD 3 OD) 6:2. 56 (3H, s) , 3. 34 (3H, s) , 
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7. 54-7. 70 (3H, m), 7. 90-7. 95 (3H, m), 8. 27 
(1H, s) , 8. 70 (1H, s) , 9. 61 (1H, s) 
E S I -MS (m/e) : 4 2 6 [M + H] + 

mmm 1 3 9 



6 - [2-^pp-6- (is? uzfu t°/U*/^;fr~/W) y^y -N- 
( 1 -ptfvb- lH-b'7 >V- 3 /U) jgj^/ L>_ 4 — (As-T $ V 
HJfe0!ll 3 9W<k^#lfi> 1, 2-^pp-3- (->^n^DtVu^/V* = 
/V) ^>"t?>\ 3-T^/-l-^5vv-lH-fc:'7>'-A'&tf4-^np- 
10 6-fc Kn#i/-Wy V&fflV^\ HJfe^j9 5^^0*fe, ^tiMCtf: 

xmxtt zti tbtnmt *m*&M 5 d * k * 0 sag ut, 

1 HNMR (CD 3 OD) 8:1. 10-1. 13 (2H, m) , 1. 28-1. 
31 (2H, m) , 2. 9 7-3. 0 3 ( 1 H, m) , 3. 85 (3H, s) , 
6. 71 (1H, br), 7. 47-7. 55 (3H, m) , 7. 68 (1H, 
15 brs) , 7. 84-7. 87 (2H, m), 7. 98 (1H, dd, J = 8. 
8, 1. 6Hz) , 8. 54 ( 1 H, s) 
ES I —MS (m/e) : 4 5 6 [M + H] + 

mmm 140 



20 6- f2-7/V^-p-6- (^5vW*/Wfr-/U) 7_x2±id — N— 1 H-b°7 
Hli0IJ 1 4 0 <D{k&mt. 1. 2-v ? 7^P-3- TTl/^/U*:^) 'O' 



5 
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M> s 3-75/-lH-fc°7 V—jVJkXf 4-^n-6-t Putt-is-*-?*/ 

^ <t K «t •) Sift Lfc 0 
1 HNMR (CD 3 OD) 5:3. 35 (3H, s) , 7. 4 8-7. 5 8 (4 
5 H, m), 7. 61 (1H, d, J = 8. 8Hz), 7. 77 (1H, brs), 
7. 87 (1H, d, J=8. 8Hz), 7. 93 (1H, d, J = 7. 6H 
z) , 8. 65 (1H, s) 
E S I -MS (m/ e ) : 4 0 0 [M+H] + 

nmm 141 




6- [3-v'^n7 P pfcVPfc°tJ-^>-2--Y/^] ttis] -N- (l-jt7vW- 

1 H-n'yy— a*- 3-^fyu) fr-t-yy v-4 -^r/v-T^ y 

*t#ll 4 lOft^Wi, 3 - v/^ n^P k>- 2 - ^ o n t°!j 

y-1 ->?7U- lH-k'7/- /VS.^4-^ PD-6-t Kn^iy-^+y y 

ta*^fe*5 * t iz J: 9 Slit Lfc 0 

1 HNMR (CD 3 OD) 6 : 0. 7 9-0. 8 9 (2H, m) , 1. 03-1. 
08 (2H, m) , 2. 21-2. 25 ( 1 H, m) , 3. 88 (3H, s) , 
6. 77 (1H. brs), 7. 06-7. 09 (1H, m) , 7. 43 (1H, 
20 dd, J = 7. 4, 1. 6Hz), 7. 49 (1H, brs), 7. 63 (1H, 
d, J = 8. 4Hz) , 7. 86 (1H, d, J=8. 4Hz) , 7. 93 (1 
H, dd, J=4. 8, 1. 6Hz) , 8. 04 ( 1 H, d, J = 2. 4Hz) , 
8. 5 9 (1 H. s) 

E S I -MS (m/ e ) : 3 5 9 [M+H] + 

25 mmm 142 
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F. 




.N-CH, 



OH 



[2- ( {4- [ (l-^^-lH-f7^-3-^) TXS\ ±rz 

y>-6-^;W -3- ( h» 7x^;u] t#;—/v 

■mmm 142 oit^mt. 2 - - 3 - ( h v * ^vu> — c^-t? 

5 ^*/-/K 3-T^7-l-^^-lH-t°7y-^U54-^nn- 

6-t Kn^v'-df-^^y v^v^-c, hjsm 9 5 1 mmoxm, ztumctz 

1 HNMR (CD 3 OD) 6:3. 85 (3H, s) , 4. 5 3. (2H, s) , 

6. 77 (1H, d, J = 2. 4Hz) , 7. 41-7. 52 (4H, m) , 7. 
10 72 (1H, d, J = 7. 6Hz), 7. 80 (1H, d, J=8. 8Hz) , 

7. 93 (1H, d, J = 7. 6Hz) , 8. 56 ( 1 H, s) 
ESI-MS (m/e) : 4 1 6 [M+H] + 

H WJ 1 4 3 



15 6- [2 6 - (pt^*/l-7frn/t0 ^zcy^fy^] -N-fc'U^^ 

HiS^Jl 4 3^L^fi, 1, 2-S>7/M-p-3- (p<5vW^*~/U) 
-fef:/, 3-7 ^y-t°y ^vW4-^nD-6-t Kp^-^;/ y ^£ 

20 ftttz^ticxiommLtco 

1 HNMR (CD 3 OD) 5:3. 37 (3H, s), 7. 51-7. 66 (4 
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H, m) , 7. 90 (1H, d , J = 8. 8Hz) , 7. 9 4-7. 9 6 ( 3 H, 
m) , 8. 64 (1H, br) , 8. 84 (1H, s) 
E S I -MS (m/e) : 4 1 2 [M+H] + 

mmm 1 4 4 



N— (5-^ppb°7^-2--f;V) -6- [2-7/M-P-6- (^tvU* 

MMM 1 4 4 <Dfc&m*, 1. 2-v ? 7/l^n-3- ^ /l/^/UjJx=>rW) 
ifV, 2-7^/-5-^onk , 7^ySU t 4-^DD-6-k Kn^-^-J- 

io /y.^srffl^-c, ms^ 9 5 mm<D^m. ztucmctc^mx^ti^t^ 

t 5 d £ «fc «9 SSiit Lfc 0 

1 HNMR (CD 3 OD) 5:3. 37 (3H, s), 7. 54-7. 60 (2 
H, m) , 7. 71 (1H, dd, J = 8. 8, 2. 8Hz), 7. 8 0 (1H, 
d, J=2. 8Hz) , 7. 95 ( 1 H, s) , 7. 96 ( 1 H, d, J=8. 
15 8Hz) , 8. 29 (1H, s) , 8. 79 (1H, s) , 9. 84 (1H, 
s) 

E S I -MS (m/e) : 4 4 6 [M + H] + 

mmm 145 



20 f3, 5-^7/1^-0-4- ( {4- [ (l-^f^-lH-l^7/-/V-3- 

MMMl 4 5 (Difrtton, 3, 4, 5-hy7/^o i^^^^y— /K 

3-75 1 -^5vv- 1 H-f 7/- /URt54-^PP-6-t Ko*->- 



5 
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1 HNMR (CD 3 OD) 5 : 3^ 8 3 (3H, s) , 4. 6 5 (2H, s) , 
6. 80 (1H, d, J=2. 0Hz) , 7. 0 7-7. 0 9 (2H, m) , 7. 
5 42 (1H, d, J = 2. 0Hz) , 7. 57 (1H, dd, J=8. 8, 2. 
OHz) , 7. 67 (1H, d, J = 2. 4Hz) , 7. 83 ( 1 H, d, J = 
8. 8Hz) , 8. 5 9 (1 H, s) 
ES I —MS (m/e) : 3 8 4 [M+H] + 

mmm 1 4 6 



3 -7;M-p- 2 - ( {4- [ (l-^f^-lH-b'7'/-;i^-5 — fyiQ 7 

IWJl4 6©|tm 2, 3-^tn/<y^h!j;K 5-757- 

15 /BVvC, H»J9 5 m(-mCfc^^{*r.ix^t^^^l^ 

1 HNMR (CD 3 OD) 5:3. 70 (3H, s), 7. 38-7. 44 (1 
H, m) , 7. 5 3-7. 6 0 (3H, m) , 7. 6 6-7. 6 9 (3H, m) , 
8. 00 (1H, d, J = 9. 2Hz) , 9. 00 (1H, s) 
20 ESI -MS (m/e) : 3 61 [M+H] + 

nmm 147 



6- [4-^^vU-2- (7 J-zUX/lsX-jU) 7x. -N- (1-7^ 
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HJ£0IJ 1 4 7 '0>fcg>4fett* 1 4-^^-2- (;* 

^^i?^ 3-T^y-l-^^/W-lH-t 0 7^-^t) ? 4-^nP- 

5 t 5 r <b «fc <o mm Lfc Q 

1 HNMR (CD 3 OD) 6:2. 46 (3H, s) , 3. 87 (3H, s), 
6. 75 (1H, brs) , 7. 00 (1H, d, J = 8. 8Hz) , 7. 49 
(1H, brs), 7. 65 (1H, s), 7. 87 (1H, d, J = 8. 8H 
z) , 7. 88 (1H, s), 7. 99 (1H, brs), 8. 59 (1H, 
10 s) 

ES I -MS (m/e) : 4 1 0 [M+H] + 
mt&m 14 8 



6- (2, 6-v/7;^P7x/Jg--/) — N— ( 1 -pt ?•/!/- t°7 /fc- 3 - 
15 -f/i-) jr±/jj V-4-^yW-T^ 

IIIWl4 80»lt 1, 2, 3- h V 3-T^y- 
1 -^/v-lH-^^/^-^on-e-t Kn^>-*-?V!/ 

20 1 HNMR (CDC 1 , ) 6:3. 80 (3H, s), 7. 03 (2H, t, J 
= 8. 4Hz) , 7. 14-7. 17 ( 1 H, m) , 7. 33 ( 1 H, br) , 
7. 50-7. 61 (1H, m) , 7. 91-7. 9 4 (2 H, m) , 8. 02 
(1H, b r s) , 8. 7 5 (1H, s) 
ES I -MS (m/e) : 3 54 [M+H] + 

25 Hl£0ij 14 9 
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1- [3-^^-2- ( [4- f (1 -tJ-jV-Xfy^-jV-Z-J jV) 

t e r t -^h^v^y 2 m g (0. 732 mm o 1 ) ON, N — *s}- 

5 WthT^ KM (5ml) IC4- [ ( 1 -y f-jV- 1 H- fc°7 

3-^T^) T^7] dr-^yy ^-6-^— /U7 lmg (0. 2 95mmol) S 
t>' 1 - (2-7/i/iD-3^f;V7^=;i/) x^;y90mg (0. 5 9 2mm 
ol) fciDx.fcfc, 13 0St5Nf»tfc, S«('7K^n^L, ^nnjjvu 

10 77^- (^op*M : ^7-/1.= ! 2 : 1) fcJ^fffiKU ^§^^6 
mg OR*: 5%) Sr^feBflci Ut^fc. 

1 HNMR (CD 3 OD) 5:2. 16 (3H, s) , 2. 54 (3H, s) , 
3. 83 (3H, s) 6. 90 ( 1 H, br), 7. 16 (1H, br), 7. 
3 3- 7. 3 5 (2H, m) , 7. 4 5-7. 5 3 (2H, m) , 7. 70 (1 
15 H, d, J = 6. 8Hz) , 7. 86 (1H, d, J = 8. 8Hz) , 8. 64 
(1H, s) 

ES I -MS (m/e) : 3 7 4 [M+H] + 

mmm 1 5 0 



20 6- [2- (7^tD^f/P) -6- (y^/u^yu^^/u) y^y ^yj -n- 
Hl^fl 5 0(D<Mlt 2-7/W^-n-l- (7;W;j-n y -3- (yf- 




F 
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1 HNMR (CD 3 OD) 5:3. 30 (3H, s) , 3. 82 (3H, s) , 
5 5. 2 3 (2H, d, J = 47Hz) , 6. 88 (1H, d, J=2. 0Hz) , 
7. 43 (1H, d, J.= 2. 0Hz) , 7. 51 (1H, dd, J=8. 8, 
3. 2Hz), 7. 60 (1H, d, J=8. 0Hz), 7. 86-7. 9 1 
(3H, m) , 8. 16 (1H, d, J = 7. 2Hz) , 8. 64 (1H, s) 
ES I -MS (m/e) : 4 2 8 [M + H] + 

io %mm i5i 




3-^^/U-2- ( {4- [ (1 -*^-/V-t°7V->V-3-s( M 3r 

gvjj ^-6 ^-dr-» ;<vZ=JiiUk: 

ter t-7*h^r^!)^105mg (0. 93 7mmo 1 ) ©N, N-v> 
15 t 3-JVT± hT 5 Ki$ifc (5ml) t4- [ (1 -^fvW- 1 H — \fy 

3-^^) 7 5/] WDy-e-t-^gOmg (0. 3 7 3mmol)S 
O!2-7/^D-3-^f;^>y^H)/H0 0mg (0. 7 4 1 mm o 1 ) 

*ly\7LtJfc^ iio^X'4^FWUc 0 S«^tK^dx, 

20 7 4- (*nn*;KA : ^y-,u= 12:1) HiOMU ^MW^m 3 1 
mg 0&35: 2 3%) £4Sfeg#£ LT#fc 0 

1 HNMR (CD 3 OD) 6:2. 20 (3H, s) , 3. 82 (3H, s) , 
6. 80 (1H, brs), 7. 28-7. 33 (1H, m) , 7. 43-7. 
45 (2H, m) , 7. 5 6-7. 6 0 (3H, m) , 7. 81 (1H, d, J 
25 =8. 4Hz), 8. 55 (1H, brs) 
ES I -MS (m/e) : 3 5 7 [M + H] + 



WO 2005/090332 
Hifefcl 15 2 

ccc6 

jy^p^PbVP r3-7/U^-a-2- ( [4- C { 1 \fy 

5 t e r t -7 h*i/$V !)A8 lmg (0. 7 2 3mmo 1 ) ©N, N — i/p* 
^T-fehT^K^ (6ml) [ (l-^f/V-lH-lf7/-;l'- 

T$ / ] dr^-y y ^-6-^-— /W7 Omg (0. 2 90mmol) 1 
U^n^ntVL- (2, 3-^7/^o7x-;U) ^/>63mg (0. 34 
6mmo 1) *1)[l7Ltc'&. 1 1 0£tr 1 H#M#Lfc„ ^^(CtK^D^l, i^n 

^^77^- (fnufr/UA : **/-/l/= 10:1) (C £ <? ffi §!{ U ^Hfc 
^«33 6mg (iRsfS : 3 1%) ZHk&mW-t LT#fc 0 

1 HNMR (CD 3 OD) 5 : 0. 95-1. 00 (2H, m) , 1. 14-1. 
18 (2H, m) , 2. 55-2. 59 (1H, m), 3. 84 (3H, s), 
15 6. 9 2 (1H, brs) , 7. 3 3-7. 5 7 (6H, m) , 7. 87 (1H, 
d, J = 8 . 8Hz) , 8. 66 (1H, s) 
ESI-MS (m/e) : 4 0 4 [M+H] + 

mmm 1 5 3 

20 6 - [2-7^D-6- h^r^/^-JV) — N— (1-7^ 

A— b°7 -/—fr- 3 — *±2. V >-4-4/U-T 5 > 

mMmi 5 3^-a-^(i % 1, 2-^^/^0-3- (^h^^g^) 

3-7^-l-yf/l/-lH-t'7/-/W4-^np-6-t Kn^ 
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1 HNMR (CD 3 OD) 6:3. 34 (3H, s) , 3. 82 (3H, s) , 
6. 95 (1H, bis), 7. 12-7. 17 (2H,m), 7. 22-7. 
5 2 7 (1H, m) , 7. 31-7. 34 (1H, m) , 7. 53 (1H. br 
s) , 7. 87 (1H, brs), 8. 08 (1H, brs). 8. 72 (1H, 
s) 

ESI-MS (m/e) : 3 8 0 [M+H] + 

%mm 154 



16- (5-tvu-3-7/u?j-zi\:'y^y-2-'<M*i') 
4->Ql/| - (l -^^-iH-fc 0 7y f -/v-3-^yv) -T^v 

mmns4<n\\^m\t. 2, 5-^00-3-7/^^11^ 3-7; 

1 HNMR (DMSO-d 6) 5:3. 81 (3H, s), 6. 79 (1H, d, 
J = 2. 4Hz) , 7. 69 (1H, d, J = 2. 4Hz) , 7. 81 (1H, 
dd. J = 8. 8. 2. 4Hz) , 7. 86 ( 1 H, d, J=8. 8Hz) , 8. 
20 13 (1H, d. J = 2. 4Hz) , 8. 33 (1H, dd, J = 8. 8, 2. 
4Hz) , 8. 51 (1H, d, J = 2. 4Hz) , 8. 70 (1H, s) 
ESI-MS (m/ e ) : 371 [M+H] + 

mmm 155 




N-CH, 



10 
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[6- (3-7;i/^pf!J^y-2 — </v***s) -*-tW^-4-y< M - 

MMffl 1 5 5 (Dit&mt. 2-^0-3-7/^^1^ 3-7^/- 
5 l-^/l'-lH-t 1 ?/- /VS.t54-^OD-6-t KndfiX-^-^y y 

1 HNMR (CDC 1 3 ) 5:3. 86 (3H, s) , 6. 93 (1H, d, J 
= 2. 3Hz) , 7. 09-7. 13 (1H, m) , 7. 39 (1H, d, J = 
10 2. 3Hz), 7. 54-7, 59 (1H, m), 7. 76 (1H, dd, J = 
9. 0, 2. 3Hz) ,■ 7. 91-7. 92 (1H, m) , 8. 10 ( 1 H, d, 
J = 9. 0Hz) , 8. 15 (1H, d, J = 2. 3Hz) , 8. 79 ( 1 H, 
s) 

ESI -MS (m/e) : 3 3 7 [M + H] + 

15 mmm 1 5 6 




^-^7^-/^-3 — f/W) fr-j-l/iJ ^- 4-^-7 $ ^ 

1 5 6<7>fb£-#ite, 2-7/M-n- 1 -^^/U-3- 
/U) -<^> > 3-7$/-l-^f/>-lH-t'7/-/l'M4-^DP- 
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1 HNMR (CDC 1 3 ) 5:2. 09 (3H, s). 3. 26 (3H, s). 
3. 81 (3H, s), 6. 88-7. 00 ( 1 H, br) , 7. 02-7. 
5 12 (1H, br) , 7. 31 (1H, d, J = 2. OHz) , 7. 38 (1H. 
t, J = 8. OHz) , 7. 4 6-7. 5 4 (1H, br) , 7. 55 ( 1 H, 
d, J = 8. OHz) , 7. 82-7. 96 (1 H, br), 7. 98 (1H, 
d, J=8. OHz) , 8. 00-8. 12 ( 1 H, br) 
ES I -MS (m/e) : 4 0 9 [M+H] + 

io mmm 157 




F 



6- [2- (7)\sjrn ^5vV) -6- ^vU-X^ftn/P) -N- 
(1 H-b°y-/—/W- 3-^f/W) fr+Vjj ^-4-4" A— 7 

15 7 Wte-^tt, 2 - y^Xn - l - (7/l^n 5vW) - 3 - 
/l^/Mwl^) ^yify, 3 - 7 ; / - 1 - ^f/V- 1 H - ^7/-/W4 - 

(erne ttfex itztihtn^t £#i^*>-£ ariia^Mi fc 0 

1 HNMR (CD 3 OD) 8:3. 34 (3H, s) , 5. 33 (2H, d, J 
= 47Hz) , 7. 6 0-7. 7 7 (4H, m) , 7. 8 2-7. 9 0 ( 1 H, 
m), 8. 00-8. 04 (1H, m), 8. 16-8. 21 (2 H, m) 
20 8. 5 0 (1H, br) 

E S I -MS (m/e) : 4 1 4 [M+H] + 
HJStfiJ 15 8 
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[6- (2-7/M-Q-6- (^^y^yr-; K) 7 y 
y- - (l-^fyi/-lH-tf7'/- )V-Z-4)\A -T%y 

\ 5 8 Offc^WU N- (2, 3-^7/VtD7i=;l') ^i^yUsfcy 
5 7 5 K, 3-7U-l-^f/V-lH-lf7/-;l'M4-^Dn-6-kK 

1 HNMR (CDC 1 3 ) 6:3. 04 (3H, s), 3. 85 (3H, s), 
6. 83 (1H, d, J = 2. 3Hz) , 7. 01-7. 03 (1H, m) , 7. 
10 26-7. 28 (1H, m), 7. 36 (1H, d, J=2. 3Hz), 7. 4 

5 (1H, d, J = 8. 5Hz), 7. 58-7. 60 (1H, m) , 7. 79 
(1H, d, J = 2. 3Hz), 8. 03 (1H, d, J = 8. 5Hz), 8. 

6 8 (1 H, s) 

E S I -MS (m/ e ) : 4 2 9 [M+H] + 

15 

huie^; (i) -c*$tt5^«)o^-r-&«tifc^3^— ^ett^ffl©*^ 

20 it, XMM&W.(Djfm (MZ-lf. X^T^x* (Diabetes) , %A 5# % 
11671 M— 1 6 7 71, 1 9 9 6^) Xtt-fcftfcljS Cfc^ifctCfc oTfir 5 

rims. 
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5 yt'f "Ci£ffli~<5 recombinant human liver 

GKIiFLAG fusion prote intUE. coli fc351&&-£\ 
ANT I FLAG M2 AFFINITY GEL (Sigma) ~&FnM Lfc 0 

Ty±s(te¥-fg,9 6 -we 11 plat e Srffl^T 3 OtT-frofco Ass 
ay buffer (2 5 mM Hepes Buf fer : pH = 7. 2 % 2 
10 mM MgCl 2 , 1 mM ATP, 0. 5 mM TN AD, 1 mM dith 
iothrei tol) ?r69/il M©DMS 0«tfAe*fcfi = V h 

n-;^UDMSOiS:lM 1 ^)Px:fc 0 TK'f'T'&^LT^TcE n z y m 

e mixture (FLAG-GK, 20U/mlG6PDH) -20/j1^ 
at-fc^L Sft'fc5 2 5mM^3-^S:10^ llnit, Hj££§fi#r£-fr5 
15 2. 5mM) o 

4 0 5 n mWR%%.(Dmm* 3 Og^Kl 0 #P«WJ/£ U 
O 5^Pfl©*8*P^Srftffl LTte^OMSrfTofCo F LAG-GKIi 1 %DM 
SO#&T-C5^<^MSii*D^0. 05*^0. 10>IHJlCfc5J:5taJD;t 

20 DMSO^y hn-r/VWODtl: 1 0 0%<t M^^O#^St-*5ft 
-SODMSrZBy^tfco #jt£<DOD<i£ 9, Emax (%) MEC5 0 (/z 

m) ^r^tbt, it^m(DGKmmtm(ommtvxm^tz 0 



(*5) 





3 




Emax(%) 


EC50(//M) 


HJSflJi 


1000 


0.18 


HSfcflJ 22 


860 


0.08 


Hi£0iJ 31 


1050 


0.09 



25 *3gWl-#.5{k^%tt, ±IB*5t^UfcJ;5{^ Ema xWEC5 05rl§ 
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i.^(i) 




a) 



5 imr<D (1) , (2) , (3) , (4) , (5) RTfi (6) *»fett*lCfWR* 

tis-osxtiis^^t (fcfcu r'^wt© (i) 75^ (5) om&a*. 

(l) gKtU^ aitm^R^^^^^S^iOii^^tLS^Pil^Sr 
10 mftlz.l7bm3%-f % 5 7b¥. 6g.<D^7- uTV-^m (^ro7!J-/VSfj: 

(2) 

(3) i£«l5gL<fi#&©ffi&T/i'*/i'g, 

(4) «*»:3 75S7oi/^PT^/i'* (mmzmtft-tzmmm* (Ytm& 

15 1-5&*DsW-«:Kt< ) ©lojJJ^H^, NH % N-T^y-r/i^SXtt7E7^7j< 

( 5 ) jggUg L < tt&mol&MT/i'lr-fr&RXfi 

(6) tK^T- 

r 2 tt7K^^ x&7 vmm^&T* u 

20 A^fi, S (I 1) 
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i&ij&T/l'*/^ /W^-f/P TVl^^g, *y-5gL< Wt^-ttikr/l/^/U^/U' 
Urt Ic 1 75M 3 # LTV £ V * 5 6 l©->f p T y -Ag 

15 

(Kt $;7/^it©7 ^ y m&£(b\z.fc®LT/i'*/\'mxm&&tix^xi i 

2. R 1 ^ (1) , (2) , (3) RTfi (4) J^feffifKljURSixS- 

(fc£U KR , f±WSE111ft*»a«t9«#l$nSS*RI-Xttll«:or. 
1 3 W bT i^T t> i ^) l »«©^^«JXtt-t o*^W{cff* 

25 ZtlZfe. 

(l) &#JfiW\ a*JWWt«*ilKW?>ft«#J:0»R**i6^oJJ!C^ft 
lrtClM3*t5 5»S6 *tf>~.x D7D -/US (^t 1 a T y - 14 

(2) 
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( 3 ) mmm l < it^^mr^^mRu 
5 3. r 1 ^ (i) (2) a»e>ffiRfcSft$*i,a-©£ (fcaru 

(1) *JlJ©^XW*J®^*^*S»J:»)S«$ii5^7 l o^Sr 
SRrtli 1 7bm 3 5 Tbm. 6 MO-x n7!) -/^ (R^ n7!) -/U«I4 

(2) 

3fi^TLTV^Tt iV\ f/yo [5, 4-b] fy^n/vS, f^v^vg, 

15 H^^Sio 

5 . 5£ ( I ) ( I - 1 ) 




(1-1) 

6. St (I) ASSC (I -2) 
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(1-2) 

5 9. 5£ (I) [ 6 - (4H- [1, 2, 4] HUT V— 

/V-3-^;V^/V7 7^) -^t/!Jy-4-/f/v] -f7/D [5, 4- 
b] t°U v?^-2--f/l— 7-;^ 

[6- (4-^f^-4H- [1, 2, 4] ;V-3-/f;l/7;V77- 

10 [6- (4-^f;V-4H- [1, 2, 4] MJ7V— ^-3 — f/l/7/V7 7 = 
AO -dr-^/y ^-4 - 1°7 2 -^ A-7 5: >\ 
(6-7^/ ^r->df7)/y -t'7^y-2-^;v-7^y, 
[6- (4H- [1, 2, 4] h U7/-/I/- 3-/f/M^7 7^) 
y^-4— CA] -tf7 , 7y-2-/f;V-7?y, 
15 [6- (4->f^-4H- [1, 2, 4] h y 7^-3-^/^77^ 
A) -^t/!)y-4-^/V] -f-TVu [5, 4-b] t°y v ? >'-2-f'/l'- 
7^, 

(6-7icy *i/-*-rVV y-4--f/W) -^T^/n [5, 4-b] fJJv? 

y-2-^/v-7^;y, 

20 [6- (2-7/W^-P-7^/dr^) -W!Jy-4 — f/1/] -f7/n [5, 
4-b] t°y i/^-2— f/U-7^, 

[6- f/M/V7 7-^) -=^7 N /y 

-j- 7: / u [ 5> 4-b] t°y -7y-2-^/V-7^ ^ % 
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[6- (fy^y-2--f/vw7^) -*i~/V -j-t*/ 

d [5, 4-b] f J>-2— f/l/-7^, 

[6- (4-^f/l'-4H- [1, 2, 4] h !I7/-^- 3-^/^/1^7 7- 
/v) -^-r-^y ^-4->fyV] - [1, 2, 4] *T*JT*S— 

5 ;l/-5-^/V-7 5^ 

[6- (t°y 2-' f^/W7 7=^) -^-T-yy^-4 — f/kl -^T 
)/d [5, 4-b] fcfy v^-2 — fA'-7$J', 
[6- (4-^f/l'-4H- [1, 2, 4] h y T/— /U- 3 — f;^;U7 7^ 
/V) -*1-yV is- 4-' f/V] -f7>/n [5, 4-b] t°y v?^— 2 — >f IV— 
10 7 5^ 

[6- (4-^^-4H- [1, 2, 4] h!)7/-^-3-/f;l'^V77 = 
/W) -*1~/V V-4-4>V\ -f-T^/nlA, 5-b] fc°7 2 -W 

^<yXf7^-2-{;V- [6- (4-^f/V-4H- [1, 2, 4] h V 
15 7/ — 3 — {^7^77^/^ -^"tV y V-4-^/W] -7*^>\ 

[6- (3H- [1, 2, 3] MJ7/-/U-4--f/^77=^) -^"tV 
!)y-4-^/V] -f7'/o [5, 4-b] t°y 5 >\ 

(l-^^-lH-fyy— /^-3-^/W) - [6- (4-^^/W-4H- 
[1, 2, 4] h!)7/-;l/-3-'fyM/l'7 7=^) -3r7-/y^-4 — ( 
20 />] -7^y, 

[6- (4-^f^-4H- [1, 2, 4] h!j7/-;V-3-'f/V7;V77 = 
-^t/!)y-4-^;u] -t°y ^> ? y-4-^/u-T^^, 

(5-^fvW-t°7> ? >'-2-'f;W - [6- (4-^f/V-4H- [1, 2, 
4] b!/7/-/U-3->f/^/l'77=» -Wyy-4-^/U] -T§>\ 
25 [6- (4-^f;l'-4H- [l, 2, 4] h!J7/-;U-3-^/^l/7 7 = 

-*-*vy y-4— r/>] -t°y ^-2-^^-7^, 

(5-^PD-f7y-;l/-2-^) - [6- (4-^f/V-4H- [1, 2, 
4] h !)7'/-;i'-3-'f^7 7=^) V >-4-4;i'] -7^>\ 

[6- (2-7/^D- 1 -7/^n^^/v-3i h^rv^) -^-7-/ y ^- 4 
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/kl -^T>/d [5, 4-b] t°V Vis- 2-' f/v-rs 
(6--f y^n^dr^-^r-^i/lj ^-4 — t A) - 1°7 5?^- 2 T A—T ^ V % 
(6-^y7 P o^->-^t/!iy-4-^;l') -f-TVxx [5, 4-b] t°y 

5 [6- (2-t Kd^v/- (IS) ->f/V-xh#v'-^/!;y-4 — T 
AO ] -^T/n [5, 4-b] lf!j^y-2 — f/l'-T?^ 
(6 o^^^^^-^r^y y ^-4 ->f/W) -f7/n [5, 4- 
b] fc°y ^^-2— fA'-TSl', 

[6- (2-7/V^-D- 1 hdri^) V >- 4 -J 

10 A] - (l-^^-lH-fc' , 7y-/W-3-^yV) -7 5^ 

[6- (2-7/V^-d- l hdriy) -df-^/y 4 -xf 
/P] -> f ydrif-y— /V—3 — C/V-7^^ 

[6- (2-7/M-p- 1 -^Aoj-n^fyV-x. h^fi/) 
A] - (5-7;Vtn-f7/p [5, 4-b] 2 -^A) -7^, 

15 [6- (2-7;^o-l-7;l/to^f/V-x^-» -3r7V y >- 4 — f 
/V] - (5-> h^-n^P [5, 4-b] t°y ^-2— T/W) -7^y, 

[6- (4H- [1, 2, 4] h])T^—A-3-^A^A7r=-A) -hTUK 

[3, 2-d] k°y5^>-4 — f/k] -f7/u [5, 4-b] t°y^>- 
2-^^-7^, 

20 (6-7x/^v'-t:°y K [3, 2 - d] fc°y 5 v^- 4 -^f/k) -f7/- 
^-2-^^-7^, 

[6- (4-^^-4H- [1, 2, 4] Ml7y-/W-3-f/^77 = 
A) -fy K [3, 2-d] ey^i^-4— f/k| -^7/^-2-^/1/- 
7^, 

25 [6- (4-^f;l'-4H- [1, 2, 4] h y 7/-A- 3 --YA*/U7 7 = 

a) -t°y k [3, 2-d] t°y ^ v?^-4--r/v] -^r/n [5, 4-b] 

t°y v^-2->TA— 7S3A 

[6- (5->f/P-4H- [1, 2, 4] h y 7/-/V-3- fA-*/U7 7 = 
/b) -fc°y K [3, 2-d] t°y 5 v>>— 4— f/k) -f7/c [5, 4-b] 
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try ^-2-^^-7$^ 

^T/p [5, 4-b] l^!)v?y-2-^^- [6- (3H- [1, 2, 3] h 
!J7/-;i'-4-^/W^7 7^) -try K [3, 2-d] f!) 

5 (6-p< h^'>-^/y V-4-^/V) -fc°7v^-2— <^-75^ 

(6-t Ko^v^-=¥^/y -f-TVxi. [5, 4-b] tT y v> 

6- (1 -^f/Vf7/- /W- 3 ;^7,;vy 7 =.jv) -f7^n [5, 4- 
b] t°y v^V-2— T/Wfy K [3, 2-d] t°y ^ v ? >-4-^/W-T^^> 
10 (6-xf;^^7 7-^) -f-T"/n [5, 4-b] t° y z?>- 2 -- fyl/ tT y 
K [3, 2-d] tfy 5v^- 4 -f/U-T 5 >\ 

(5-p< Y^ri/t^/V-l, 2, 4 - h y 7 3 ^7/1/7 7 f 

r*/n [5, 4-b] t°y 2—f/vt°y k [3, 2-d] t-ys:^- 

4--f;i'-7?y > 

15 (5-^^/Ut°7^-2-W/V) -6- (1, 2, 4 — h y TV—fV— 3 — >f 

;^^7 7^u) t°y K [3, 2-d] ir!)^v/y-4-^/v-7 5y, 

6- (l-^f;K^^-2 — fyv^/l^^r-^) - ( 5-^/1^7^ 
^-2— Y/v) try K [3, 2-d] fy 5 v^-4-^A*-T$.>\ 
6- — f/^/V7 7^) - (5 -^^/Hf7^^-2->T 
20 /U) t°y K [3, 2-d] fy 5^-4-^^-75^ 

6- (1 -3Lfvi~f S^y*— /v-2— f/i'Wr^) - (5-^f;vt'7-y 

t*y K [3, 2-d] k'y v^y-4-^^-7 5^ 
(5->W7v?y-2-' -6- (l-^^Hfyy— /U-3->T/^ 

/u7 7 ^/w) t°y k [3, 2-d] fy 5^y-4-^-7 5y, 

25 6- (1, 5-^fM^y'"-^-2 — T^/W7 7=^) - 

t°7v ? ^-2— r^) t°yK[3, 2-d] t°y 5 ^-4-^^-75 >\ 

6- (4-^^U-T ^-2--Y^^/U7t-/W) - (5-^^Ut°7^ 

>--2— T/W t°y K [3, 2-d] f!)v^-4-^/l'-7 5y, 
(5->^t°y ^>-2-^/W) -6- (1, 2, 4-H7^-3-^ 
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t°y K [3, 2-d] t°y 5 ^y-4-^/v-7^, 
t°y 5?^-2->T^) -6- (1, 2, 4 - h V 3 - 

^/W^7r^) tf y K [3, 2-d] t t !)^-^y-4-'f/l'-7 5y > 
[6- (tf!i^y-2->f^;i'77^i') -tl K [3, 2-d] t'l) 

5 >-4— ' f/p] -^ryo [5, 4-b] t°y ^^-2— r/w-r^y, 

[6- (1, 3, 4-f T&T'V— /U-2— f/V*A':7 7=/l') K [3, 

2-d] try 5^1^—4 — f /i^] -^rvu [5, 4-b] — r 

[6- (l-^f;l/-lH-7h7/-/l'-5 — f;W;i/7 7^) -f!) K 
10 [3, 2-d] fy S^V-4-^/Kl -f7/n [5, 4-b] t°!J^^- 

2 — f/v-7$y, 

[6- (4H- [1, 2, 4] h 'J 7/^- 3 -^;V^;l'7 7^V) -t'!l K 
[3, 2-d] t?V * <)V\ [l, 2, 4] ^Ti^T 

^J—iV- 5 $ 
15 [6- (4H- [1, 2, 4] Mj7/-/W-3->f;^/V77=/V) — fc° y K 
[3, 2-d] k°y 5 i>y-4-4/Ul - (1 lH-tf 7-/—f\s- 

3— f/v) -TS^ 

[6- ( 3 - 7/V^n-^y /l^- 2 - ^^^^7 7 ^) -t°y K [3, 

2- d] fU5^^-4 — f/U] -3-^^/W- [1, 2, 4] f7i^7/- 
20 /W-5-^^-7 5V, 

[6- (3H- [1, 2, 3] h y T)/— yU- 4 -/f/l/7^7r=^) -f!) K 
[3, 2-d] t°y ^ ^^-4-^/^] - (l-^f;P-lH-fc , 7/-/l'- 

3- ^/W) — T ^ >\ 

[6- (5-^f/V-4H- [1, 2, 4] hyry-^-3-' f/^^7 7 = 

25 /v) —try k [3, 2-d] try 5^-4-^^] - (i-^ttu- iH-t° 

[6 - (3-?nn-fc°y v?^- 2 -^r tv^jvy 7 - f y K [ 3 , 2 - 
d] t°y - (1 fvV- lH-lf 7/-;V-3-' C/V) - 

7^;y, 
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[6- (3-v'7/-t^-/y-2 — ( 7 -t'D K [3, 2- 

d] fy 5 ' - (1 -t^/V- iJV) - 
7 5>. 

[6- (3-75 K-t°y ^V-2-^/W^./V7 7=^) -t°y K [3, 2- 
5 d] t e y?^y-4-</l'] - (l-^^/W-lH-t°7)/-/W-3— f/u) - 

6- (lH-^yX/f $^/-/l/-2 — f;U7/V7 7^) — N — ( 1 — p< 
/V- lH-t°7/— /V-3-^/1') t°y K (3, 2-d) t°y5v f >'-4-^ 

/v-7^y, 

10 6-[(5 -75 J -4H- 1 , 2, 4-by7/-/V-3-^/l/)7^7 7^ 
/U] -N- (1-^^/V— lH-t°7i/— r/W t°y K (3, 2-d) 

t° y 5^-4— f/w-7 5^ 

N-k°7v f ^-2 — f/W-6- (4H-1, 2, 4 - h V TV— /V- 3 -^yW* 
,vy 7 =./V) k°y K (3, 2-d) t 8 y 5^>--4-^-7 5^ 

15 N--f y**f/-/U- 3 ->f ^- 6 - (4H-1, 2, A-YVTV—iv- 
3 -s(;V*;V7 7 — Ay) t"!i K (3, 2-d) fc°y 5 v 5 :/- 4 -*f/U-T 5 ^ 
6- {[6- (4H-1, 2, 4-M7/-^-3-{/^;V7 7=^) fJJ 
K[3, 2-d]tf y 5^-4-^^175/} ^n^/^hU/K 
(4-^/U-l, 3-^7^-^-2-^) -6- (4-^W-l, 2, 

20 4 - h!) 7/-/1'- 3 -'f ;^;U77^/V) -*-t*S9>-4 — f/V-7 5^ 
(5-**7V-l, 3-f7/- /V- 2 -^7V) -6- (4-^^-1, 2, 
4- hyry— /v-3->f^^7 7=^) -^t/!) y-4--fyu-75y, 
6- (y^A^y^a:— h-2-^/V) 7/V77^-f7/n [5, 4-b] 
t*y v 5 ^- 2 --C/Vdr-T-'/y 4 -4 >V-7 5 V, 

25 6- (2-fc Ko^V^f^7x-/WyP77=/V) -f7 v /o [5, 4-b] 
f !) v^y- 2 /w^-t / !/ y- 4 —f;P-7 5 

6- (t°7v ? ^-2— f/U^/W7 7=/W -fT/o [5, 4-b] tlv^y- 

y-4-^/V-7 5y, 
6- b°y 5?y- 2--YyU^/U7r=/^) -^7^13 [5, 4- 
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b] \f y 2 —</V^/ y V- 4 5 V % 

6- -f7/o [5, 4-b] t°yv? 

>--2-^/u^^-/y y-4-^/v-7$y> 

6- (3-^ont , yi/y-2-^/^77=/i') - (i-^^f^y- 

[6- (2-^^^7;/-if;^;i'7 7-^) -^t/!)y-4-^ 
)V] [5, 4-b] t°y^y-2-^/V-7 5>, 

[6- (is? w<yf-)V7,iV7-r—iV) ]) I/- 4 -*f/U] -f7/n 

[5, 4-b] y ^^-2— f/U-T 5 V, 
10 [6- (2-7/^n7x^;i/7 7^) -^7 
i/a [5, 4-b] fy^-2 — T/>-T^>, 

[6- (2-^ Y^r^yy ^^iV7s)vy r =^tV) -^yy ^- 4 --Y/W] -^7 
>/p [5, 4-b] t'y 2-' f/W-TS^, 

[6- (3-^DPt'ij v?y-2— — C/U] -f- 

15 7/d [5. 4-b] t*y >^-2— r^-rs:^ 

[6- (3-v/7;f!)^V-2-^W^) y ^-4— C;U] -f- 

[5, 4-b] fc°y v^-2— 

[6- (3-*/L-*>-y-5 Kk°y v^-2->f/M-3"» -dr^-yy^-4—r 

/V] -f7/o [5, 4-b] fc°y ^y-2-^;V-7? 

20 [6- (t*y ^^-2-^/^^^) -=¥-^yy y-4— r^u] -^t^/p [5, 

4-b] t°y ^-2-^^-7^, 

[6- o-^^ti^^-'fw^) -*-rvvi/-4 — r/v] 

7/n [5, 4-b] — r^- 7^2^ 
[6- (^^y^/W^xCyw-^^/v^-^i/) -dr^-yy ^-4-^^] 

25 i/n [5, 4-b] t o yi^^-2 — f/U-T?:v % 

[6- (3-^^/^/W*^^t°y v ? ^-2-^/^^r-» -dr-^-y f y^-4- 
^/w] -f7'/n [5, 4-b] t°y ^V-2-^^-T 5: V, 
[6- (3-^aofiJi;y-2 — < Astti/) - ]) >- 4 ->f /W] - 

[1, 2, 4] f7^7/-/V-5->f/V-7*y, 
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[6- try >-a-^a^\ - 

3-^^- [1, 2, 4] f7i?7/-;V-5-</V-7$> 4 

[6- (3-^Dt'^-;y-2-^-y) -*ti- % /y >-4->r^] -f 
y s?y-2->f/u-7 5y,' 

5 [6- (7h7tKo-2H-t t 7y-4-^/^v') 

/v] - (i-^f;P-lH-f7/-;v-3 — f/iO -T^y, 
[6- (3, 5-^yj^ah°V^>-2-4/^^-y) V 4 ->f 

-3-^^/W- [1, 2, 4] f7v'7/-/l'-5-^;U-7$y, 
[6- (2-^C3d-6 - 7i/*'» »J J'- 

10 4-^T/V] - (l-^f^-lH-k , 7 , /-;l'-3-^^) -7^, 

[6- (2, 4-^tB7i;^/) -W!)y-4-^;v] - (l-y 

^-lH-^/-A'-3-' (A?) — T 5 >\ 
[6- (2-7/M-n-6- [1, 2, 4] ttW7"S— )V- 

3- -T/W) 7i;^fV) f/l/] -3-^^- [1, 2, 
15 4] ^7*S7V— A,- 5-' f/l'-7$^ 

[6- (2-7/V^-p-4- (^f;^;^^?^/^^) -3f-J-y y V- 

4— f/U] -3-^^/V- [1, 2, 4] f7i^7)/-/l'-5--f^-7^ 1 
[6- (2-7/M"n-6- (y-^/l^/l^^/U-) 7a:/driy) -*1rVy*S- 

f/W] - (1-^^/P- lH-t'7/- /W-3--T/V) -7^y, 
20 [6- (2-7/V^n-6- ?7l/*A'#=A') y^/^r-y) 

4-^/^3 - (1 -i^vb- lH-t , 7/^-3-l'yU) -7 5 V, 
[6- (2-7/M-n-6- 7 -^fy*!iy- 

4->f/K) -^7^-2-^^-7$^ 

[6- (2-^pn-6 - (^^v^^*-/uT^y) 7 -#-7-yy 

25 ^-4 — f/U] - (1 -^tvU- 1 H-t°7 7*— /W- -T5>\ 

3- 7^*0-2- ( {4- [ (f7-^-2 — r^) r^y] *~r>/\)z/- 

[6- (7^7* 2 — f/V;*^» -dr^-^y ^-4--T/W] — ( 1 — 

y^/l— 1 H-t°7y-/l— 3— -7 5 y> 
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[6- (2, 4-^7/M-n-6- V 97U*/V#-/lO 7 ^ / **s) 

— f/w] - (l-^f;v-lH-1^7/-^-3 — f/u) -7 5Vs 
[6- (2-7/1^0-6- (^fyl^/l/Jth^/lO ^jc/drvO -3r77y7- 
4— 177] -f7/n [5, 4-b] fc'P 77- 2 -f/W-7 $ V, 
5 N— (1->^7U- -6 -[2- (y^/V^/V* 

=/lO 7 in / ^71^77 y 7-4 — f^-7^y, 

3-7/V*P-2- ( {4- [ (5-^f/Vf7^-2-^/V) 75/] 3-7 
7y7-6-7/W *3-7) *<7y*=M/K 

6- (3-^nnt°y^y-2— f/^/V7 7=^) - ( 1 -/ 57Hr°7 7— 
10 /w-3 — f/iO 

6- (3 n n fc°y ^7- 2 -4 ;V*;V7 7 - ( 5 -/ 57W- fc°y v 5 

7- 2-^/10 W!)y-4-^fA'-7Sy, 

6- (3 o o fc°y v?7- 2 -^^^77- AO - (lH-t°7 7— /u- 

3— f/iO **7y 7-4-' f7w-7 5 7 x 

15 6- (7tf;V^!)^-4-^f^) **7-N— [1, 3] f7/p [5, 

4- d] fc? y S?7-2-' f/^7j/y 7-4 — f/V-7^, 

N- (1 -/ < 7Vl'- 1 H-t'7 7— /W-3->fA0 -6- (fc'9'77- 2->f/l' 
*3-7) Wyy-4-^f;l'-7^ 1 

N- (1 -ff-tv- lH-fyy— /W-3-^/10 -6- (t°y ^77-4-7 

20 W!)V-4-'f/l'-75^ 

6- [2-7/M-n- 1 - (7/^11^^) ^h=*-7] -N- [1, 3] ^7 
7d [5, 4-d] f y 5 7y- 2 -^f/^t / !) 7 - 4 />-7 5 7 
6- [ (3-^ont'y^-2-^f/H **7] -N-l, 3-f7/-/V- 
2 — f^t/JJy-4-7^ (l->f/V^7/-/V-3-'f/V) 3-7/ y 

25 7^4 — f^-7^7 

6- (1, 3-^77^-77*— ^-2-^^***7) — N— (l-Z^-l 
H— 1°7 7 — /W— 3 — "f/lO 3-7/y 7-4— Y^-7^7 
N- (l-^f^-lH-^7 7-/W-3 — fAO -6- (3-77 U^- 2— r 
dr77y ^-4-7/1^-7^7, 
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6- [ (5-7/i^Pfc°y V^-2-4jV) -N- (i-pt^-i 

6- [ (3-^0f!) </V) -N- (5-^f/V-lH- 

t'7 3 -> T/V) yy-4 -y()V-T% > % 

5 N- (l-^f L /U-lH-t°7> i ''-^-3--('/P) -6- (t°!Jv;y-3-^/W 

6- [ (3-^PPt°y v?^-2-^/P) -N-4H- [l, 2, 

4] - F y r /-/i'- 3 - / y y- 4 - ^ /u- 7 ^ 

6- [ (5-7/M-n t°y v^-3 — — N— 
10 H-\?yy-sU-3-' <)\s) *1-yy 

6- [ (3-i>nnfy^y-2-^) -N- [1, 2, 4] -f-T 

i?Ty*-;\<- 5 -^/^^y*y 4-^/1^-^5 

N- (l-^f^-lH-t7^V-3- f/P) -6- [ (3-^5vWt°y 5? 
>-2-> f/P) ^yy-4-^/i'-7 5y 1 

15 6 - { [3- (v^/lofn^^) t°yv?V-2 — f*0 ;*-=¥iW — N— (l- 

*5vw- ih- tr 7/-/i'-3-' f/p) wyy-4-^/v-7^y, 

N- (l-^fyk-lH-t^y-^- 3— fyV) -6- { [3- (hy7/Vt 

n^/w) ey>>>-2 — <jV) ***s) ^yy-4-^/v-7^, 

[2- ( {4- [ (l-^f;v-lH-fc , 7/-/>-3-^ f/u) y] *i~y 
20 y i?y- 3 — f/U] ^/-/K 

6- { [3- (^yi^a^/i.) fc-y v^-2-^K) -N- (1-pt 

iH-k'7^-3-' r/u) ^-4-^^-7?^ 

1- [2- ( {4- [ (l-^/U-lH-fc^y*— /I— 3-^/P) 7^/] * 
t/yy-6-^/W ^dri') fy^>3— f/l/j 
25 5-*PC2-2-^fvP-4- ( {4- [ ( 1 \ H- t°y y-jv- 

*-*-y*y y-6 — (/u) t'vy^y-3 (2H) - 

6- [ t°y ^-dr^>] -N- (l-^5vl— 1 

H-f7 y~JV- 3 -^/W) y y- 4 -^vW-T $ ^ 
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[3-7/M-P-2- ( {4- [ (i-^^/v-lH-f7^-/v-3--Tyv) 

6- [2-7/V^"P-6- (7;Wta^f-;k) 7s/^>] -N- 
JU- lH-t°7^— /W-3->f/V) dr^i/y ^-4 — f/l'-T^, 
5 [ 3 _^oP-4-({4-[ (1 *7U- 1 H-k°7/-/W-3— f/P) T 

^^-5- (^^/W^/^^/l^) -2- ( {4- [ (3-^^/V- [1, 2, 
4] -7-Ti?T % S— A*- 5-' ifr) T5/] *i~>?})>-6 — ( )V) ^ 

io 3-7/w^-n-2- ( {4- [ (i -try v^-2— (VU- 1 H-fyy— 
3— T/v) T5/] >-6--f/W -^/=hy/K 

1- [3-7/W^o-2- ( {4- [ (l-yf;V-lH-t7/-/V-3-^f 

6- [ (3-^pp t°y v>V-2 — (VP) -N- [1- (>?7;^^ 

15 3->v) - 1 h - 1° ^ y — /i^ -z-4/v\ 

3-^od-N, N--^f/l'-2- ( {4- [ (3-^^- [1, 2, 
4] -^7^7^-5 — (J\s) 7 5/] ^rtyyy-6-^/W -< 

6 - [2-^pp-6- {^/V*jVfo~;V) 7^;**/] — N — (3-^^ 
20 yu-l, 2, 4-f7i?7/-/W5->ft) y-4-/f;l/-7^ 

6- [2-7/M-P-6- 7i;^] — N— (5->f" 

tWy^s-l-J /V) V^- 4 — f;V-7;y, 

6- [2-^pp-6- (i/^D7*Df/^;^nyU) 7^7 — N — 

( 1 f-ju- 1 H- y— ^- 3 f /U) y ^- 4 — i )\>-T % 

25 6- [2-:7/M-tf-6- 7x7^] -N-lH-t°7 

/-/U-S-^/V^r^-^y y-4-^/l'-7?y, 

6- [3-^o/nt>f!) Jr*^] — N— 

1 H-t? 7^- 3--T/V) y >-4 — f;w-7^, 

[2- ( {4- [ (1 -y^vv- lH-lf7*/-/U-3-^/U) 7 5/] *7;/ 
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-3- (h^/vtoyf/i') y^^)V\ y*y-/K 

6- [2-7/M-P-6- (y ^l^/W/fc^/U) 73:/dr->] -N-t°y^ 
^-3 — (/M^yy >-4 — 

N- (5-^nntfr^-2- f;U) -6 - [2 -7/M-n- 6 - (y^* 
[3, 5-5^7/U*P-4- ( {4- [ (1 -tf-JV- lH-t°7y-yV-3- 
3-7/1^13-2- ( {4- [ (l-^f/lz-lH-^^-S-^/V) T 

?y] — **->o 'O's/^mj^k 

10 6- [4 - y fvu- 2 - (^f/^;u*=/l/) 7i/*V] — N— (1-yf- 
/U- 1 H-tryS—zls- 3 — f/V) *-r>/\) y- 4-4 ;i,-7 
6- (2, 6-v?7/U^n7xy^r;/) -N- ( 1 -y ?vu- \fy V—fr- 3 - 

1- [3-^^- 2- ( [4- [ (1 -y^- t°7y-/U- 3-^/U) T$ 

15 y] ^t/yy-6-^f/>] aj-*^) 7x^] ^*y> x 

6- [2- ^/U) -6- (y f/VKjVfc^fr) y^J^-l/^ -N- 

(1 -y^vu-hf^y— /u-3 — f/v) 3r-?-yy v-4 — f^-r^^ % 
-^-y y 6 — r/w-} nsr**s) ^<>y*^hy/K 

20 y^D7 i ot> [3-7/V^-n-2- ( [4- [ { 1 -y ^/W-t'y/— /V- 

r^y] 3H-yy >-6-^yw] t=^y) y?y^ 

6- [2-7/M-CI-6- (y h+^f^) 7i/^->] — N— (1-y^ 

/p-tr? y— /u- 3— <;v) 3^-yy 4 — ^ i\s—t s >\ 
[6- (5-y uu-z-y;v*ut°y i?^-2-^/u^r^-» -^T-yyv- 
25 4— < >V\ - (l -y ^vv- i H-fc^y— ^-3-> f/u) -7^y 

[6- (3 -7/M-n t°y ^^-2--T^^r^) y-4-^f;W] - 

(1 -y^vU- 1 3 — f/U) -T?>, 

6- [ 2 -y ?vu- 6- (y f-yU^/^/Js^ylx) y^y^i/] — N— ( 1 - / T 
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6- [2- -6- f-frXA'tii—A') y^;*^-) -n- 

[6- (2-7/v^-p-6- U^y7/p*y7 5 K) y^j^ri/) -^-i-^v 

- (l-^f^-lH-tf7/-^-3 — </V) -T%V 

10. 2W&m$<ofem. ^Rv/ximfczmb^ztctbicm^btizT 
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Specification 

Substituted quinazoline or pyridopyrimidine derivative. 
The Field of Technology 

This invention relates to the following, namely, substituted quinazoline or pyridopyrimidine 
derivative. 

Background Technique 

Glucokinase (GK)-(ATP: D-hexose 6-phosphotransferaze, EC2.7.1.1) is one of four kinds 
of hexokinases of mammals (hexokinase IV). Hexokinase is the enzyme of the first step of 
the glycolytic pathway, and catalyses reaction of glucose to glucose 6 phosphate. 

Expression of glucokinase is localized mainly in liver and pancreatic p cell, and by 
controlling rate-limiting step of glucose metabolism in these cells, glucokinase performs an 
important role in glucose metabolism of whole body. The 15 amino acids at the N end of 
: glucokinases of liver and pancreatic p cell have a different sequence, due to a difference of 
splicing. However, enzyme characteristic is same. Km with respect to glucose of 
glucokinase is near to the physiological blood glucose level of 8 mM, whereas the enzyme 
activity of the other three hexokinases excluding glucokinase (I, II, III) is saturated with 
glucose concentration 1 mM or less. 

Accordingly glucokinase causes facilitation of intracellular glucose metabolism by 
responding to blood glucose change of postprandial blood glucose rise (10-15 mM) from 
normal blood sugar level (5 mM). 

As compound with structure related to compound in accordance with this invention, 
compound represented by formula (A) 
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H 3 CI 



H3C1 




(A) 



is described (cf; for example Tokyuho 2004-501914). 



However, the compound represented by the aforesaid formulae (A) has methoxy group in 
around 7 of quinazoline skeleton, and in contrast to this, the compound in accordance with 
this invention differs in having hydrogen atom or fluorine atom at that point. Moreover, 
there is not concrete description of compound where there is hydrogen or fluorine atom at 7 
position of quinazoline skeleton. 

Moreover, as compound reported as targeting diabetes mellitus disease and having 
quinazoline skeleton, for example,the compound represented by formula (B) 



is described (cf. for example Tokuhyo 2002-536414). The compound represented by the 
aforesaid formula (B) has quinazoline skeleton, and has methoxy group at 6-position of 
quinazoline ring, in common with compound in accordance with this invention. However, 
compound represented by formula (B) has hydroxy group at 7 position of quinazoline ring, 
and group bonded to the amino group bonded to 4 position of quinazoline ring, which is 
different in compound in accordance with this invention. 




(B) 
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Disclosure of the Invention 

This invention has the object of putting forward novel substance having glucokinase 
activation action. 

These inventors discovered that specific substituted quinazoline or pyridopyrimidine 
derivative had glucokinase activation action. This invention was completed as a result of 
this discovery. 

In other words, this invention puts forward compound in accordance with following (a)-(i) 
or pharmacologically acceptable salts/thereof in order to achieve the aforesaid object. 

(a). A compound represented by formula (I) or the pharmacologically acceptable salts 
thereof 



[wherein, X denotes a nitrogen atom or CH, Y denotes an oxygen atom or sulfur atom, and 
R 1 denotes an atom or a group arbitrarily selected from the following (1), (2), (3), (4), (5) 
and (6) (wherein, when R 1 is the following (1) to (5), is, and R 1 may contain the same or 
different 1-3 groups selected from the substituent group a), 

(1) 5-6 membered heteroaryl group containing 1-3 heteroatoms selected from the group 
comprising a nitrogen atom, sulfur atom and oxygen atom in ring (said heteroaryl group 
may form a condensed ring with phenyl group), 

(2) aryl group, 

(3) straight or branched chain lower alkyl group, 

(4) 3-7C cycloalkyl group (one of carbon atom constituting the said group (except carbon 
atom bonding to Y) may be substituted by oxygen atom, NH, N-alkanoyl group or carbonyl 
oxy group), 

(5) straight or branched chain lower alkenyl group, 





(I) 
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(6) hydrogen atom 

R 2 denotes a hydrogen atom or fluorine atom, 

A ring is a monocyclic or bicyclic heteroaryl group represented by formula (II) 




(ID 

(the said heteroaryl group may contain one (sic, it must be one or more or one to some 
specific number) the same or different substituents selected from substituent group p)]. 

Substituent group a: lower alkyl group (the said lower alkyl group may be substituted 1-3 
by halogen atom), 3-7C cycloalkyl group, lower alkoxy group, hydroxy group, 
hydroxyalkyl group (hydrogen atom of hydroxy group in said hydroxyalkyl group may be 
substituted by lower alkyi group), alkanoyl group, halogen atom, oxo group, lower alkyl 
sulphonyl group, lower alkyl sulfonyl amino group, mono- or di-lower alkylcarbamoyl 
group, mono- or di-lower alkylcarbamoyl alkyl group, mono- or di-lower alkyl sulphamoyi 
group, amino group, mono- or di-lower alkylamino group, cyano group, and 5-6 membered 
heteroaryl group which may contain 1-3 heteroatoms selected from the group comprising 
nitrogen atom, sulfur atom and oxygen atom in ring. 

Substituent group p: lower alkyl group, lower alkoxy group, halogen atom, trifluoromethyl 
group, hydroxyalkyl group (hydrogen atom of hydroxy group in said hydroxyalkyl group 
may be further substituted by lower alkyl group), amino alkyl group (amino group in said 
amino alkyl group may be further substituted by lower alkyl group), alkanoyl group, 
carboxyl group, alkoxycarbonyl group and cyano group. 

(b). A compound or pharmacologically acceptable salts thereof in accordance with (a), 
wherein R ! is a group arbitrarily selected from the following (1), (2), (3) and (4) (wherein 
the said R 1 may contain the same or different 1-3 groups selected from the aforesaid 
substituent group a). 

(1) 5-6 membered heteroaryl group containing 1-3 heteroatoms selected from the group 
comprising nitrogen atom, sulfur atom and oxygen atom in ring (the said heteroaryl group 
may form a condensed ring with phenyl group), 

(2) aryl group, 
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(3) straight or branched chain lower alkyl group, 

(4) 1 or 2 of 3-7C cycloalkyl group (carbon atom constituting the said group (except carbon 
atom bonding to Y) may be substituted by oxygen atom, nitrogen, N-alkanoyl group or 
carbonyl oxy group, and moreover, 1 or 2 double bonds may be contain in ring). 

(c) . A compound or pharmacologically acceptable salts thereof in accordance with (a), 
wherein R 1 is a group arbitrarily selected from the following (1) and (2) (wherein the said 
R 1 may contain the same or different 1-3 groups selected from the aforesaid substituent 
group a),. 

(1) 5-6 membered heteroaryl group containing 1-3 heteroatoms selected from the group 
comprising nitrogen atom, sulfur atom and oxygen atom in ring (the said heteroaryl group 
may form a condensed ring with phenyl group), 

(2) aryl group. 

(d) . A compound or pharmacologically acceptable salts thereof in accordance with (c), 
wherein A ring is a thiazolo [5,4-b] pyridinyl group, pyrazinyl group, thiadiazolyl group or 
pyrazolyl group which may contain the same or different 1-3 subsrituents selected from the 
substituent group p. 

(e) . A compound or pharmacologically acceptable salts thereof in accordance with either of 
(c) or (d), wherein formula (1) is formula (1-1) 



(wherein each symbol is the same as above). 

(f). A compound or pharmacologically acceptable salts thereof in accordance with either of 
(c) or (d), wherein formula (I) is formula (1-2) 




(1-1) 
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d-2) 

(wherein each symbol is the same as above). 

(g) . A compound or pharmacologically acceptable salts thereof in accordance with (e), 
wherein Y is an oxygen atom. 

(h) . A compound or pharmacologically acceptable salts thereof in accordance with (f), 
wherein Y is a sulfur atom,. 

(i) . A compound or pharmacologically acceptable salts thereof in accordance with (a), 
wherein the compound represented by formula (I) is 

[6-(4H-[l,2,4] triazol-3-yl sulphanyl]-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(4-methyl-4H-[l ,2,4] triazol-3-yl sulphanyl)-quina2olin-4-yl]-thiazol-2-yl-amine, 
[6-(4-methyl-4H-[l ,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]-pyrazin-2-yl-amine, 
(6-phenoxy quinazolin-4-yl)-pyrazm-2-yl-amine, 

[6-(4H-[l ,2,4]), triazol-3-yl sulphanyl)-quinazolin-4-yl]-pyrazin-2-yl-amine, 
[6-(4-methyl-4H-[l,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2- 
yl-amine, 

(6-phenoxy-quinazolin-4-yl)-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(2-fluoro-phenoxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2 -yl-amine, 
[6-(l-methyl-lH-imidazol-2-yl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl- 
amine, 

[6-(pyridin-2-yl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(4-methyl-4H-[l,2,4] triazol-3-yl sulphanyl).quinazolin-4-yl]-(3-methyl-[l,2,4] 
thiadiazol-5-yl-amine), 

[6-[pyrimidin-2-yl sulphanyl]-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-aminej 
[6-(4-methyl-4H-[l,2,4] triazol-3-yl sulphanyl)^quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2- 
yl-amine, 

[6-(4-methyl-4H-[l,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]-thiazolo .[4,5-b] pyrazin-2- 
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yl-amine, 

Benzthiazol-2-yl-[6-(4-methyl-4H-[l ,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]-amine, 
[6-(3H-[l,2,3] triazol-4-yl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2 -yl-amine, 
( 1 -methyl- lH-pyrazol-3-yl)-[6-(4-methyl-4H-[l ^,4] triazol-3-yl sulphanyl)-quinazolin-4- 
yl]-amine, 

[6-(4-methyl-4H-[l ,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]-pyrimidin-4-yl-amine, 
(5-methyl-pyrazin-2-yl)-[6-(4-methyl-4H-[l ,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yI]- 
amine, 

[6-(4-methyl-4H-[l ,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]-pyridin-2 -yl-amine, 
(5-chIoro-thiazol-2-yl)-[6-(4-methyl-4H-[l ,2,4] triazol-3-yl suiphanyl)-quinazolin-4-yl]- 
amine, 

[6-(2-fluoro-l -fluoromethyl-ethoxy)-quinazolin-4-yl]-thiazolo f 5,4-b] pyridin-2-yl-amine, 

(6-isopropoxy-quinazolin-4-yl)-pyradin-2-yl-amine, 

(6-isopropoxy-quinazolin-4-yl)-thiazolo [5,4-b] pyridin-2-yl-amine, 

[6-(2-hydroxy-(l S)-merayl-emoxy^umazoIin-4-yl)]-thiazolo [5,4-b] pyridin-2 -yl-amine, 

(6-cyclopentyl oxy-quinazolin-4-yl)-thiazolo [5,4-b] pyridin-2-yl-amine, 

[6-(2-fhioro- 1 -fluoromethyl-ethoxy)-quinazolin-4-yl]-(l -methyl- 1 H-pyrazol-3-yl)-amine, 

[6-(2-fluoro- 1 -fluoromethyl-ethoxy)-quinazolm-4-yi]-isoxazoi-3-yl-amine, 

[6-(2-fluoro-l -fluoromethyl-ethoxy)-quinazoiin-4-yl]-(5-fluoro-thiazolo [5,4-b] pyridin-2 - 

yl)-amine, 

[6-(2-fluoro- 1 -fluoromethyl-ethoxy)-quinazolin-4-yl]-(5-methoxy-thiazolo [5,4-b] pyridin- 
2-yl)-amine, 

[6-(4H-[l,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazolo [5,4-b] 
pyridin-2-yl-amine, 

(6-phenoxy-pyrido [3,2-d] pyrimidin-4-yl)-thiazol-2-yl-amine, 

[6-(4-methyl-4H-[l,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazol-2-yl- 
amine, 

[6-(4-methyl-4H-[l,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazolo 
[5,4-b] pyridin-2-yl-amine, 

[6-(5-methyl-4H-[l,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazoIo 
[5,4-b] pyridin-2-yl-amine, 

Thiazolo [5,4-b] pyridin-2 -yl-[6-(3H-[ 1,2, 3] triazol-4-yl sulphanyl)-pyrido [3,2-d] 
pyrimidin-4-yl]-amine, 

(6-methoxy-quinazolin-4-yl)-pyrazin-2-yl-amine, 
(6-hydroxy-quinazolin-4-yl)-thiazolo [5,4-b] pyridin-2-yl-amine, 
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6-(I-methylpyrazol-3-yl sulphanyl)-thiazolo [5,4-b] pyridin-2-yl pyrido [3,2-d] pyrimidin- 
4-yl-amine, 

(6-ethyi sulphanyl)-thiazolo [5,4-b] pyridin-2-yl pyrido [3,2-d] pyrimidin-4-yl-amine, 
(5-methoxymethyl-l,2,4-triazol-3-yI sulphanyl) thiazolo [5,4-b] pyridin-2-yl pyrido [3,2-d] 
pyrimidin-4-yl-amine, 

(5-methylpyrazin-2-yl)-6-(l,2,4-triazol-3-yl sulphanyl) pyrido [3,2-d] pyrimidin-4-yl- 
amine, 

6-(l-methyl imidazol-2-yl sulphanyl)-(5-methylpyrazin-2-yl) pyrido [3,2-d] pyrimidin-4-yl- 
amine, 

6-(imidazol-2-yl sulphanyl)-(5-methylpyrazin-2-yl) pyrido [3,2-d] pyrimidin-4-yl-amine, 
6-(l-ethylimidazol-2-yl sulphanyl>(5-raethylpyrazin-2-yl) pyrido [3,2-d] pyrimidin-4-yl- 
amine, 

(5-methylpyrazin-2-yl)-6-(l-methylpyrazol-3-yl sulphanyl) pyrido [3,2-d] pyrimidin-4-yi- 
amine, 

6-(l,5-dimethylimidazol-2-yl sulphanyl)-(5-methylpyrazin-2-yl) pyrido [3,2-d] pyrimidin- 
4-yl-amine, 

6-(4-methyl imidazol-2-yl sulphanyl)-(5-raethylpyrazin-2-yl) pyrido [3,2-d] pyrimidin-4-yl- 
amine, 

(5-methylpyridin-2-yl)-6-(l,2,4-triazol-3-yl sulphanyl) pyrido [3,2-d] pyrimidin-4-yl-amine, 
(5-fluoropyridin-2-yl)-6-(l,2,4-triazol-3-yl sulphanyl) pyrido [3,2-d] pyrimidin-4-yl-amine, 
[6-(pyridin-2-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]- thiazolo [5,4-b] pyridin-2-yl- 
amine, 

[6-(l,3,4-thiadiazol-2-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazolo [5,4-b] pyridin- 

2- yl-amine, 

[6-(l -methyl- 1 H-tetrazol-5-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazolo [5,4-b] 
pyridin-2-yl-amine, 

[6-(4H-[l,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-3-methyl-[l,2,4] 
thiadiazol-5-yl-amine, 

[6-(4H-[l,2,4] triazol-3-yI sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-(l-methyl-lH-pyrazol- 

3- yl)-amine, 

(6-(3-fluoro-benzonitrile-2 : yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-3-methyl-[l,2,4] 
thiadiazol-5-yl-amine, 

[6-(3H-[l,2,3] triazol-4-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-(l -methyl- lH-pyrazol- 
3-yl)-amine, 

[6-(5-methyl-4H-[l,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-(l-methyl- 
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1 H-pyrazol-3-yl)-amine, 

[6-(3-chloro-pyridin-2-yl sulphanyl)-pyrido [3,2-d] pyrimidm-4-yl]-(l-memyl-lH-pyrazol- 
3-yl)-amine, 

[6-(3-cyano-pyridin-2-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-ylH 1 -methyl- lH-pyrazol- 
3-yl)-amine, 

[6-(3-amide-pyridin-2-yl sulphanyl>pyrido [3,2-d] pyrimidin-4-yl]-(l -methyl- lH-pyrazol- 
3-yl)-amine, 

6-(lH-benzimidazol-2-yl sulphanyl)-N-(l -methyl- lH-pyrazol-3-yl) pyrido (3,2-d) 
pyrimidin-4-yl-amine, 

6-[(5-amino-4H-l,2,4-triazol-3-yl) sulphanyl]-N-(l-memyl-lH-pyrazol-3-yl) pyrido (3,2-d) 
pyrimidin-4-yl-amine, 

N-pyrazm-2-yl-6-(4H-l,2,4-triazoI-3-yl sulphanyl) pyrido (3,2-d) pyrimidin-4-yl-amine, 
N-isoxazol-3-yl-6-(4H-l,2,4-triazol-3-yl sulphanyl) pyrido (3,2-d) pyrimidin-4-yl-amine, 
6-{[6-(4H-l,2,4-triazol-3-yl sulphanyl) pyrido [3,2-d] pyrimidin-4-yl] amino} nicotino 
nitrile, 

(4-memyl-l,3-miazol-2-yl)-6-(4-memyl-l,2,4-triazol-3-ylsulphanyl)-quin^ 
amine, 

(5-memyl- 1 ,3-toiazol-2-yl)-6-(4-memyl^ 
amine, 

6-(methyl benzoato-2-yl) sulphanyl-thiazolo [5,4-b] pyridin-2-yl quinazolin-4-yl-amine, 
6-(2-hydroxymethyl phenyl sulphanyl>thiazolo [5,4-b] pyridin-2-yl quinazolin-4-yl-amine, 
6-(pyrazin-2-yl sulphanyl)-thiazolo [5,4-b] pyridin-2-yl quinazolin-4-yl-amine, 
6-(3-fluoropyridin-2-yl sulphanyl)-thiazolo [5,4-b] pyridin-2-yl quinazolin-4-yl-amine, 
6-(benzoato-2-yl sulphanyl)-thiazolo [5,4-b] pyridin-2-yl quinazolin-4-yl-amine, 
6-(3-chloropyridin-2-yl sulphanyl)-(l-methylpyra2ol-3-yl) quinazolin-4-yl-amine, 
[6-(2-dimethylamino-ethyl sulphanyl)-quinazolin-4-yl]-thiazoIo [5,4-b] pyridin-2-yl-amine, 
[6-(cyclopentyl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(2-fluorophenyl suIphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(2-methoxyphenyi sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(3-chloropyridin-2-yloxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(3-cyanopyridin-2-yloxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(3-carboxamide pyridin-2-yloxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(pyridin-2-yloxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(3-methylpyridin-2-yloxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(methylcarbamoyl-methyl oxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
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[6-(3-methylsulfonyl pyridin-2-yloxy)-quinazoiin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(3-chloropyridin-2-yloxy)-quinazolin-4-yl]-3-methyl-[l ) 2,4] thiadiazol-5-yl-amine, 
[6-(3-fluoropyridin-2-yloxy)-quinazolin-4-y]]-3-methyl-[l,2 > 4] thiadiazol-5-yl-amine, 
[6-(3-chloropyridin-2-yloxy)-quinazolin-4-yl]-pyridin-2-yl-amine, 
[6-(tetrahydro-2H-pyran-4-yloxy)-quuw 

[6-(3,5-difluoro pyridin-2-yloxy)-quinazolin-4-yl]-3-methyl-[l ,2,4] thiadiazol-5-yl-amine, 
[6-(2-chloro-6-(methylsulfonyl) phenoxy)-quinazolin-4-yl]-( 1 -methyl- 1 H-pyrazol-3-yl> 
amine, 

[6-(2,4-difluorophenoxy)-quinazolin-4-yl]-(l-methyl-lH-pyrazol-3-yl)-amine, 
[6-(2-fluoro-6-(5-methy l-[l ,2,4] oxadiazol-3-yl) phenoxy)-quinazolin-4-yl]-3-methy 1- 
[1,2,4] thiadiazol-5-yl-amine, 

[6-(2-fluoro-4-(methylsulfonyl phenoxy)-quinazolin-4-yl]-3-methyi-[l ,2,4] thiadiazol-5-yl- 
amine, 

[6-(2-fluoro-6-(methylsulfonyl) phenoxy)-quinazolin-4-yl]-(l-methyl-lH-pyrazol-3-yl)- 
amine, 

[6-(2-fluoro-6-(methylsulfonyl) phenoxy)-quinazolin-4-yl]«( 1-ethyl-l H-pyrazol-3-yl)- 
amine, 

[6-(2-fluorch6-(methyIsulfonyl)phenoxy)^ 

[6-(2-chloro-6-(methanesulphonyl amino) phenoxy)-quinazoiin-4-yl]-(l -methyl- 1H- 
pyrazol-3-yl)-amine, 

3-fluoro-2-({4-[[pyrazin-2-yl] amino] quinazolin-6-yl} oxy) benzonitrile, 
[6-(butyl lactone-2-yloxy)-quinazolin-4-yl]-(l -methyl- 1 H-pyrazol-3-yl)-amine, 
[6-(2,4-difluoro-6-(methylsulfonyl) phenoxy)-quinazolin-4-yl]-(l -methyl- lH-pyrazol-3-yl)- 
amine, 

[6-(2-fluoro-6-(methylsulfonyl) phenoxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl- 
amine, 

N-(l-methyMH-pyrazol-3-yl)-6-[2-(methylsuIfonyl) phenoxy] quinazolin-4-yl-amine, 
3-fluoro-2-({4-[[5-methylpyrazin-2-yl] amino] quinazolin-6-yl) oxy) benzonitrile, 
6-(3-chloropyridin-2-yl sulphany l)-( 1 -methylpyrazol-3-yl) quinazolin-4-y I-amine, 
6-(3-chloropyridin-2-yl sulphanyl)-(5-methyl-pyrazin-2-yl) quinazolin-4-yl-amine, 
6-(3-chloropyridin-2-yl sulphanyl)-(lH-pyrazol-3-yl) quinazolin-4-yl-amine, 
6-(acetyl piperidin-4-yl) oxy-N-[l,3] thiazolo [5,4-d] pyridin-2-yl quinazolin-4-yi-amine, 
N-(l-methyl-lH-pyrazol-3-yl)-6-(pyrazin-2-yloxy)quinazolin^-yl-amine, 
N-(l -methyl- lH-pyrazol-3-yl)-6-(pyrimidin-4-yloxy) quinazolin-4-yl-amine, 
6-[2-fluoro-l-(fluoromethyl) ethoxy]-N-[l,3] thiazolo [5,4-d] pyrimidin-2-yl quinazolin-4- 
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yl-amine, 

6-[(3-chloropyridin-2-yl) oxy]-N-l,3-thiazol-2-yl quinazolin-4-amine (l-methylpyrazol-3- 
yl) quinazolin-4-yl-amine, 

6-( 1 ,3 -benzothiazol-2-y loxy)-N-( 1 -methyl- 1 H-pyrazol-3 -y 1) quinazolin-4-yl-amine, 
N-(l -methyl- 1 H-pyrazol-3-y l)-6-(quinazolin-2-y!oxy) quinazolin-4-yl-amine, 
6-[(5-fluoropyridin-2-y I) oxy]-N-(l -methyl- 1 H-pyrazol-3 -yl) quinazolin-4-yl-amine, 
6-[(3-chloropyridin-2-yl) oxy]-N-(5-methyl- 1 H-pyrazol-3-yl) quinazolin-4-yl-amine, 
N-(l -methyl- 1 H-pyrazol-3-yl)-6-(pyridin-3-yloxy) quinazolin-4-yl-amine, 
6-[(3-chioropyridin-2-yl) oxy]-N-4H-[l ,2,4]-triazol-3-yl quinazolin-4-yl-amine, 
6-[(5-fluoropyridin-3-yl) oxy]-N-(l -methyl- 1 H-pyrazol-3 -yl) quinazolin-4-yl-amine, 
6-[(3-chloropyridin-2-yl) oxy]-^ 

N-(l-methyl-lH-pyrazol-3-yl)-6-[(3-methylpyridin-2-yl) oxy] quinazolin-4-yl-amine, 
6-{[3-(difluoromethyl) pyridin-2-yl] oxy}-N-(l-methyl-lH-pyrazol-3-yl) quinazolin-4-yl- 
amine, 

N-(l-methyl-lH-pyrazol-3-yl)-6-{[3-(trifluoromethyl) pyridin-2-yl] oxy} quinazolin-4-yl- 
amine, 

[2-({4-[[l-methyi-lH-pyrazol-3-yl] amino] quinazolin-6-yl} oxy) pyridin-3-yl] methanol, 
6-{[3-(fluoromethyl) pyridin-2-yl] oxy}-N-(l-methyHH-pyrazol-3-yl) quinazolin-4-yl- 
amine, 

l-[2-({4-[[l-methyl-lH-pyrazol-3-yl] amino] quinazolin-6-yl} oxy) pyridine 3-yl] 
ethanone, 

5- chloro-2-methyl-4-({4-[[l-methyl-lH-pyrazol-3-yl] amino] quinazolin-6-yl} oxy) 
pyridazin-3 (2H)-one, 

6- [(6-fluoropyridin-2-yl) oxy]-N-(l -methyl- 1 H-pyrazol-3 -yl) quinazolin-4-yl-amine, 
[3-fluoro r 2-({4-[[l-methyl-lH-pyrazol-3-yl] amino] quinazolin-6-yl} oxy) phenyl] 
methanol, 

6-[2-fluoro-6-(fluoromethyl) phenoxy]-N-(l -methyl- 1 H-pyrazol-3-yl) quinazolin-4-yI- 
amine, 

[3-chloro-4-({4-[[l-methyI-lH-pyrazol-3-yl] amino] quinazolin-6-yl} oxy) phenyl] 
methanol, 

Me%l-5-(memylsulfonyl)-2-({4-[[3-memyl-[l,2,4]-thiadiazol-5-yl] amino] quinazolin-6- 
yl} oxy) benzoate, 

3-fluoro-2-({4-[[l-pyridin-2-yl-lH-pyrazoi-3-yl] amino] quinazolin-6-yl} oxy) benzonitrile, 
l-[3-fluoro-2-({4-[[l-methyl-lH-pyrazol-3-yl] amino] quinazolin-6-yl} oxy) phenyl] 
ethanone, 



©Rising Sun Communications Ltd. 



httptfwwwjisingsun. co. uk 



WO2005-090332 



12 



Caution : Translation Standard is 
Post-Edited Machine Translation 



6-[(3-chloropyridin-2-yl) oxy]-N-[l-(difluoromethyl)-lH-pyrazol-3-yl] quinazolin-4-yl- 
amine, 

3-chIoro-N,N-dimethyl-2-( {4-[[3-methyl-[ 1 ,2,4]-thiadiazol-5-yl] amino] quinazolin-6-yl} 

oxy) benzenesulphon amide, 

6-[2-cMoro-6-(emylsulfonyl)phenoxy]-N<3-^^ 

amine, 

6-[2-fluoro-6-(methylsulfonyl) phenoxy]-N-(5-memylpyrazm-2-yl) quinazolin-4-yl-amine, 
6-[2-chloro-6-(cyclopropyl sulfonyl) phenoxy]-N-(l-memyl-lH-pyrazol-3-yl) quinazolin-4- 
yl-amine, 

6-[2-fluoro-6-(memylsulfonyl) phenoxy]-N- lH-pyrazol-3-yi quinazolin-4-yl-amine, 
6-[3-cyclopropyl pyridin-2-yl] oxy]-N-(l -methyl- lH-pyrazol-3-yl) quinazoIin-4-yl-amine, 
[2-({4-[(l-methyl-lH-pyrazol-3-yI) amino] quinazolin-6-yl} oxy)-3-(trifluoromethyl) 
phenyl] methanol, 

6-[2-fluoro-6-(meraylsulfonyl) phenoxy]-N-pyridazin-3-yl quinazolin-4-yl-amine, 
N-(5-chloropyrazin-2-yl>6-[2-fluoro-6-(methylsulfonyl)phenoxy] quinazolin-4-yl-amine, 
[3,5-difluoro-4-({4-[(l-methyl-lH-pyrazol-3-yl) amino] quinazolin-6-yl} oxy) phenyl] 
methanol, 

3-fluoro-2-({4-[(l-methyl-lH-pyrazol-5-yl) amino] quinazolin-6-yl} oxy) benzonitrile, 
644-memyl-2-(memylsulfonyl)phenoxy]-N-(l-methyl-lH-pyrazol-3-yl) quinazolin-4-yl- 
amine, 

6-(2,6-difluoro phenoxy)-N-(l-methyl-pyrazol-3-yl) quinazolin-4-yl-amine, 
l-[3-methyl-2-([4-[(l-.methyl-pyrazol-3-yl) amino] quinazolin-6-yl] oxy) phenyl] ethanone, 
6-[2-(fluoromethyl)-6-(methylsulfonyI) phenoxy]-N-(l-methyl-pyrazol-3-yl) quinazolin-4- 
yl-amine, 

3-methyl-2-({4-[(l-methyl-pyrazol-3-yl) amino] quinazolin-6-yl} oxy) benzonitrile, 
Cyclopropyl [3-fluoro-2-([4-[{l-methyl-pyrazol-3-yl} amino] quinazolin-6-yl] oxy) phenyl] 
methanone, 

6-[2-fluoro-6-(methoxymethyl) phenoxy]-N-(l-methyl-pyrazol-3-yl) quinazolin-4-yl-amine, 
[6-(5-chloro-3-fluoropyridin-2-yloxy)-qm^ 

[6-(3-fluoropyridin-2-yloxy)-quinazolin-4-yl]-(l-methyl-lH-pyrazol-3-yl)-amine, 
6-[2-methyl-6-(methylsulfonyl) phenoxy]-N-(l~methyl-pyrazol-3-yl) quinazolin-4-yl- 
amine, 

6-[2-(fluoromethyl)-6-(methylsulfonyl) phenoxy]-N-(lH-pyrazol-3-yl) quinazolin-4-yl- 
amine or 

[6-(2-fluoro-6-(methane sulfonamide) phenoxy)-quinazolin-4-yl]-( 1 -methyl- lH-pyrazol-3- 
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yl)-amine. 

Compound of the aforesaid (a)-(i) or pharmacologically acceptable salts thereof have 
glucokinase activation action. In other words, this invention puts forward glucokinase 
activator- consisting of compound in accordance with (a)-(i) or pharmacologically 
acceptable salts thereof. 

About 10 years ago, the hypothesis was proposed that glucokinase should work as glucose 
sensor of liver and pancreas P cell (cf. for example, Garfinkel D et al., "Computer modeling 
identifies glucokinase as glucose sensor of pancreatic P-cells", American Journal 
Physiology, Vol. 247 (3Pt2), 1984, p527-536). In practice, from results of recent 
glucokinase genenetically modified mouse, it is becoming clear that glucokinase carries out 
important role in glucose homeostasis of whole body. The mouse whose glucokinase gene 
has been destroyed dies soon after birth (cf. for example Grupe A et al. "Transgenic 
knockouts reveal a critical requirement for pancreatic p cell glucokinase in maintaining 
glucose homeostasis" Cell, Vol. 83, 1995, p69-78,), while on the other hand normal and 
diabetes mellitus mouse that overexpressed glucokinase had blood glucose level which 
became lower (cf. for example Ferre T et al. "Correction of diabetic alterations by 
glucokinase", Proceedings of the National Academy of Sciences of the U.S.A., Vol. 93, 
1996, p7225-7230). The reaction of hepatocyte and pancreas p cell to glucose concentration 
rise differs, but in each case corresponds to the direction of lower blood glucose. The 
pancreas p cell starts to secrete more insulin, and at the same time liver takes in sugar to 
store as glycogen, so sugar release is also lowered. 

In this way variation of glucokinase enzyme activity performs important role in glucose 
homeostasis of mammal through liver and pancreas P cell. A spontaneous mutation of the 
glucokinase gene has been discovered in a case in which diabetes mellitus developed in the 
young, known as MODY2 (maturity-onset diabetes of the young), wherein fall of 
glucokinase activity caused blood glucose to increase (cf. for example Vionnet N et al., 
"Nonsense mutation in the glucokinase gene causes early-onset non-insulin-dependent 
diabetes mellitus", Nature Genetics, Vol. 356, 1992, p721-722). On the other hand, the 
lineage having spontaneous mutation which increases glucokinase activity is also found, 
and such persons exhibit symptoms of hypoglycemia (cf. for example, Glaser B et al., 
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"Familial hyperinsulinism caused by an activating glucokinase mutation", New England 
Journal Medicine, Vol. 338, 1998, p226-230). 

These findings show that glucokinase works as a glucose sensor in humans, and performs 
an important role in glucose homeostasis. On the other hand, in many type II diabetics, 
blood glucose control using glucokinase sensor system is regarded as possible. The 
compound in accordance with (a)-(i) of this invention, or the pharmacologically acceptable 
salts thereof, are expected to be useful as therapy and/or preventative agent of type II 
diabetes, since insulin secretion facilitation action of pancreas {J cell, and sugar intake 
facilitation and sugar release inhibitory action of liver can be expected for glucokinase 
activators. 

Moreover, recently, it has become clear that pancreas p cell type glucokinase was also 
expressed localised in rat brain, particularly in the feeding centre (Ventromedial 
hypothalamus, below abbreviated to "VMH"). About 20% of the neuron of the VMH, 
known as glucose responsive neuron, are considered to play an important role body weight 
control from before. When glucose is administered into rat brain, the quantity of food 
consumed falls, and in contrast to this, when glucose metabolism is suppressed by 
intracerebral administration of the glucose analog glucosamine, the quantity food consumed 
becomes excessive. From electrophysiological experiments, it has been recognized that 
glucose responsive neuron is activated in response to physiological glucose concentration 
change (5-20 mM), but activity is suppressed when glucose metabolism is inhibited by 
glucosamine and the like. In glucose concentration perception system of VHM, the 
mechanism is assumed to be through glucokinase as it is in insulin secretion of pancreas P 
cell. 

From these findings, it is considered that the substance having glucokinase activation action 
of VHM as well as liver and pancreas P cell can have blood glucose correction effect, and in 
addition to this, can correct obesity which is problem with many type II diabetes patients, 
and compound in accordance with this invention is expected to be useful not only in type I 
diabetes, but also in type II diabetes in which prior art diabetes mellitus drug cannot 
achieved satisfactory blood glucose level lowering. 
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Accordingly, the compound in accordance with (a)-(i) of this invention or the 
pharmacologically acceptable salts thereof is considered to be useful in therapy and/or 
prevention of obesity. 

In accordance with the above, compound in accordance witlT (a)-(i) of this invention or 
pharmacologically acceptable salts thereof have glucokinase activation action and are useful 
as diabetes therapy and/or preventative agent, or as therapy and/or preventative agent of 
chronic complication of diabetes mellitus such as retinopathy, nephropathy, neuropathy, 
ischemic cardiac disease, arteriosclerosis or the like. Further it is useful as therapy and/or 
preventative agent of obesity. 

Here, complication of diabetes mellitus means disease which develops due to onset of 
diabetes mellitus, for example diabetic nephropathy, diabetic retinopathy, diabetic 
neuropathy or diabetic arteriosclerosis and the like are nominated as complication of such 
diabetes mellitus. 

Ideal form for Carrying Out the Invention 

Firstly, meaning of term used in this specification is described, and thereafter it is described 
about compound in accordance with this invention. 

As "aryl group", hydrocarbon ring aryl group and the like of carbon number 6-14 may be 
proposed. For example, phenyl group or naphthyl group and the like may be proposed. 

As "lower alkyl group", alkyl group containing 1-6 C straight chain or branched chain is 
denoted, for example methyl group, ethyl group, propyl group, isopropyl group, butyl group, 
isobutyl group, sec-butyl group, tert-butyl group, pentyl group, isoamyl group, neopentyl 
group, isopentyl group, 1,1-dimethylpropyI group, 1-methylbutyl group, 2-methylbutyl 
group, 1,2-dirnethyIpropyl group, hexyl group, isohexyl group, 1 -methyl pentyl group, 2- 
methyl pentyl group, 3 -methyl pentyl group, 1,1-dimethylbutyl group, 1 ,2-dimethylbutyi 
group, 2,2-dimethyl butyl group, 1,3-dimethyl butyl group, 2,3-dimethylbutyl group, 3,3- 
dimethylbutyl group, 1 -ethyl butyl group, 2-ethyl butyl group, 1,2,2-trimethylpropyl group, 
l-ethyl-2-methylpropyl group and the like may be proposed. 
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As "cycloalkyl group", 3-7 C cycloalkyl group is denoted, for example cyclopropyl group, 
cyclobutyl group, cyclopentyl group, cyciohexyl group, cycloheptyl group may be 
proposed. 

As "lower alkenyl group", 1-6 C straight or branched chain lower alkenyl group is denoted, 
and for example, vinyl group, allyl group, 1-butenyl group, 2-butenyl group, 1-pentenyl 
group and the like may be proposed. 

As "lower alkoxy group", denotes group wherein hydrogen atom of hydroxy group 
substituted by the aforesaid lower alkyl group, for example methoxy group, ethoxy group, 
propoxy group, isopropoxy group, butoxy group, sec-butoxy group, tert butoxy group, 
pentyloxy group, isopentyloxy group, hexyloxy group or isohexyloxy group and the like 
may be proposed. 

As "heteroaryl group". 5-6 membered monocycle containing 1-3 of heteroatom selected 
from the group comprising oxygen atom, sulfur atom and nitrogen atom in ring is denoted, 
or bicyclic heteroaryl group in which said monocyclic heteroaryl group and pyridine ring or 
benzene were condensed is denoted, for example furyl group, thiehyl group, pyrrolyl group, 
imidazolyl group, triazolyl group, thiazolyl group, thiadiazolyl group, isothiazolyl group, 
oxazolyl group, isoxazolyl group, pyridyl group, pyrimidinyl group, pyridazinyl group, 
pyrazolyl group, pyrazinyl group, quinolinyl group, isoquinolinyl group, quinazolinyl group, 
quinolizinyl group, quinoxalinyl group, cinnolinyl group, benzimidazolyl group, imidazo 
pyridyl group, benzofuranyl group, naphthyridinyl group, 1,2-benzo isoxazolyl group, 
benzoxazolyl group, benzothiazolyl group, oxazolo pyridyl group, thiazolo pyridyl group, 
thiazolo pyrazinyl group, isothiazolo pyridyl group, benzothienyl group and the like may be 
proposed. 

"halogen atom" denotes for example fluorine atom, chlorine atom, bromine atom and iodine 
atom. 

"hydroxyalkyl group" denotes group wherein one hydrogen atom of the said lower alkyl 
group is substituted by hydroxy group, for example hydroxymethyl group, 2-hydroxyethyl 
group, 1-hydroxypropyl group, 1 -hydroxy ethyl group, 2-hydroxypropyl group, 2-hydroxy- 
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1 -methyl-ethyl group and the like may be proposed. 

"amino alkyl group" denotes group wherein one hydrogen atom of the said lower alkyl 
group is substituted by amino group for example aminomethyl group, amino ethyl group, 
aminopropyl group and the like may be proposed. 

"alkanoyl group" denotes combined group of the aforesaid lower alkyl group and carbonyl 
group, for example methyl carbonyl group, ethyl carbonyl group, propyl carbonyl group, 
isopropyl carbonyl group and the like may be proposed. 

"alkoxycarbonyl group" denotes group wherein hydrogen atom of carboxyl group is 
substituted by the aforesaid lower alkyl group, for example methoxycarbonyl group, 
ethoxycarbonyl group, propyl carbonyl group, isopropyl carbonyl group and the like may be 
proposed. 

"lower alkyl sulphonyl group" denotes combined group of the aforesaid lower alkyl group 
and sulphonyl group, for example methylsulfonyl group, ethylsulfonyl group, propyl 
sulphonyl group, isopropyl sulphonyl group and the like may be proposed. 

"cycloalkyl sulphonyl group" denotes combined group of the aforesaid cycloalkyl group and 
sulphonyl group, for example cyclopropyl sulphonyl group, cyclobutyl sulphonyl group, 
cyclopentyl sulphonyl group and the like may be proposed. 

"mono lower alkyl carbamoyl group" denotes carbamoyl group mono substituted by the 
aforesaid lower alkyl group, for example methylcarbamoyl group, ethyl carbamoyl group, 
propyl carbamoyl group, isopropyl carbamoyl group, butyl carbamoyl group, sec-butyl 
carbamoyl group, tert-butyl carbamoyl group and the like may be proposed. 

"dilower alkyl carbamoyl group" denotes carbamoyl group disubstituted by same or 
different aforesaid lower alkyl group, for example, dimethylcarbamoyl group, 
diethylcarbamoyl group, ethylmethyl carbamoyl group, dipropyl carbamoyl group, 
methylpropyl carbamoyl group, diisopropyl carbamoyl group and the like may be proposed. 
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"mono lower alkyl amino group" denotes amino group mono substituted by the aforesaid 
lower alkyl group, for example methylamino group, ethylamino group, propylamino group, 
isopropyl-amino group, butyl amino group, sec-butylamino group or tert-butylamino group 
and the like may be proposed. 

"dilower alkyl amino group" denotes amino group disubstituted by the same or different 
aforesaid lower alkyl group, for example dimethylamino group, diethylamino group, 
dipropylamino group, methylpropyl amino group or diisopropylamino group and the like 
may be proposed. 

As "amino alkyl group" for example, aminomethyl group, 1 -amino ethyl group, 2-amino 
ethyl group and the like may be proposed. 

Afterwards, in order to disclose more specifically the compound represented by formula (I) 
in accordance with this invention, the symbols used in Formula (I) are explained 



(wherein, each symbol is the same as above). 

Rl denotes one atom or group arbitrarily selected from the following (1), (2), (3), (4), (5) 
and (6). 

(1) . 5-6 membered heteroaryl group containing 1-3 heteroatoms selected from the group 
comprising nitrogen atom, sulfur atom and oxygen atom in ring (said heteroaryl group may 
form condensed ring with phenyl group), 

(2) . Aryl group, 





(I) 
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(3) . The lower alkyl group that is linear or branched, 

(4) . 3-7 C cycloalkyl group (1 or 2 of the carbon atoms (excluding the carbon atom bonded 
to Y) constituting said group may be replaced by oxygen atom, nitrogen atom, N-alkanoyl 
group or caibonyloxy group, moreover may have 1 or 2 double bonds in the ring), 

(5) . Straight or branched chain lower alkenyl group, 

(6) . Hydrogen atom. 

When Rl denotes "5-6 membered heteroaryl group with 1-3 contain heteroatom selected 
from the group comprising nitrogen atom, sulfur atom and oxygen atom in ring", for 
example isothiazoiyl group, imidazolyl group, oxazolyl group, thiadiazolyl group, thienyl 
group, triazolyl group, tetrazolyl group, pyridyl group, pyjimidinyl group, furyl group, 
thiazolyl group, isoxazolyl group or pyrazolyl group and the like are proposed. Among these, 
triazolyl group, imidazolyl group, thiazolyl group, pyridyl group are preferred, and triazolyl 
group is more preferred. 

Moreover, said heteroaryl group may form 9-10 membered bicyclic heteroaryl group by 
condensing with same or different heteroaryl group or aryl group. 

As 9-10 membered bicyclic heteroaryl group, for example, isoquinolyl group, isoindolyl 
group, indolyl group, quinolyl group, thiazolo pyridyl group, thiazolo pyrazinyl group, 
benzimidazolyl group, benzoxazolyl group, benzothiazolyl group, benzotriazolyl group, 
benzofuranyl group, imidazo pyridinyl group, tri azo pyridinyl group and the like may be 
proposed. 

As "the aryl group" denoted by Rl, as embodiments for example, phenyl group, naphthyl 
group, biphenyl group and the like may be proposed. Among these, phenyl group or 
naphthyl group is preferred, and phenyl group is more preferred. 

As "straight or branched chain lower . alkyl group" denoted by Rl, for example, methyl 
group, ethyl group, propyl group, isdpropyl group and the like may be proposed. 

As "3-7 C cycloalkyl group" denoted by Rl, a group same as cycloalkyl group of the said 
definition is denoted, or 1 or 2 of the carbon atoms (excluding the carbon atom bonded to 
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Y) constituting said group may be replaced by oxygen atom, nitrogen atom, N-alkanoyI 
group or carbonyloxy group, moreover group may have 1 or 2 double bonds in the ring, 

As said Rl, for example, tetrahydrofuranyl group, tetrahydropyranyl group, pyrrolidinyl 
group, piperidinyl group, N-acetyl piperidinyl group, 3,4-dihydropyridazinyl group and the 
like are proposed. Among these, tetrahydrofuranyl group, tetrahydropyranyl group, N-acetyl 
piperidinyl group or 3,4-dihydropyridazinyl group and the like are preferred. 

As "straight chain or branched lower alkenyl group" denoted by Rl, for example, propenyl 
group, isopropenyl group, isobutenyl group are preferred, and isopropenyl group is more 
preferred. 

As Rl, among the aforesaid (1) to (6), 

(1) . 5-6 membered heteroaryl group which contains 1-3 of heteroatom selected from the 
group comprising nitrogen atom, sulfur atom and oxygen atom in ring (said heteroaryl 
group may form condensed ring with phenyl group), 

(2) . Aryl group, 

(3) . Straight or branched chain lower alkyl group, 

(4) . 3-7 C cycloalkyl group (1 or 2 of the carbon atoms (excluding the carbon atom bonded 
to Y) constituting said group may be replaced by oxygen atom, nitrogen atom, N-alkanoyl 
group or carbonyloxy group, moreover may have 1 or 2 double bonds in the ring), 

is preferred, and 

(1) . 5-6 membered heteroaryl group which contains 1-3 of heteroatom selected from the 
group comprising nitrogen atom, sulfur atom and oxygen atom in ring (said heteroaryl 
group may form condensed ring with phenyl group), 

(2) . Aryl group is more preferred. 

Moreover, when Rl is the aforesaid (1) to (5), Rl may be substituted by 1-3 same or 
different groups selected from the following substituent group a. 

Substituent group a: Lower alkyl group (the said lower alkyl group may be substituted by 1- 
3 halogen atoms), 3-7 C cycloalkyl group, lower alkoxy group, hydroxy group, 
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hydroxy alkyi group (hydrogen atom of hydroxy group in said hydroxyalkyl group may be 
substituted by lower alkyi group), alkanoyl group, halogen atom, oxo group, lower alkyi 
sulphonyl group, lower alkyi sulfonyl amino group, mono- or di-lower alkyi carbamoyl 
group, mono- or di-lower alkyi carbamoyl alkyi group, mono- or di-lower alkyi sulphamoyl 
group, amino group, mono- or di- lower alkyi amino group, cyano group, and 5-6 
membered heteroaryl group with 1-3 heteroatoms selected from the group comprising 
nitrogen atom, sulfur atom and oxygen atom in ring. 

"lower alkyi group" as said substituent, denotes the same group with the same meaning as 
aforesaid lower alkyi group, or group in which lower alkyi group of the said definition of 
the said definition is substituted by 1-3 halogen atoms. 

As said lower alkyi group, for example, methyl group, ethyl group, isopropyl group, propyl 
group, 2-fluoro-l-fluoromethyl-ethyl group, trifluoromethyi group or fluoromethyl group 
and the like may be proposed. 

As "3-7 C cycloalkyi group" of said substituent, group same as in cycloalkyl group of the 
said definition is denoted, and as embodiments for example cyclopropyl group, cyclobutyl 
group, cyclopentyl group and the like may be proposed. 

As "lower alkoxy group" of said substituent, group same as in lower alkoxy group of the 
said definition is denoted, and as embodiments for example methoxy group, ethoxy group, 
isopropoxy group, propoxy group and the like may be proposed. 

As "hydroxy lower alkyi group" of said substituent, group same as in hydroxyalkyl group of 
the said definition is denoted or denotes group wherein hydrogen atom of hydroxy group in 
hydroxyalkyl group of the said definition is substituted by lower alkyi group, and as 
embodiments for example 2-hydroxyethyl group, 1-hydroxypropyl group or 1-hydroxyethyl 
group, methoxy methyl group or ethoxymethyl group and the like may be proposed. 

As "alkanoyl group" of said substituent, group same as alkanoyl group of the said definition 
is denoted, or denotes group wherein the carbonyl group is bonded to cycloalkyl of the 
said definition, and as embodiments for example methyl carbonyl group, ethyl carbonyl 
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group, propyl carbonyl group, isopropyl carbonyl group, cyclopropylcarbonyl group and the 
like may be proposed. 

As "halogen atom" of said substituent, group same as in halogen atom of the said definition 
is denoted, and as embodiments for example fluorine atom, chlorine atom, bromine atom 
and the like may be proposed. 



As "lower alkyl sulphonyl group" of said substituent, group same as in lower alkyl 
sulphonyl group of the said definition is denoted, and as embodiments for example 
methylsulfonyl group, ethylsulfonyl group, propyl sulphonyl group, isopropyl sulphonyl 
group and the like may be proposed. 

As "lower alkyl sulfonyl amino group" of said substituent, combined group of lower alkyl 
sulphonyl group and amino group of the said definition, and as embodiments for example 
methylsulphonylamino group, ethane sulfonyl amino group, isopropyl sulfonyl amino group 
and the like may be proposed. 



As "mono lower alkyl carbamoyl group" of said substituent, group same as in mono lower 
alkyl carbamoyl group of the said definition is denoted, and as embodiments for example 
methylcarbamoyl group, ethyl carbamoyl group, propyl carbamoyl group, isopropyl 
carbamoyl group, butyl carbamoyl group, sec-butyl carbamoyl group, tert-butyl carbamoyl 
group and the like may be proposed. 



As "dilower alkyl carbamoyl group" of said substituent, group same as in dilower alkyl 
carbamoyl group of the said definition is denoted, and as embodiments for example 
dimethylcarbamoyl group, diethylcarbamoyl group, ethylmethyl carbamoyl group, dipropyl 
carbamoyl group, methylpropyl carbamoyl group, diisopropyl carbamoyl group and the like 
may be proposed. 

As "mono lower alkyl carbamoyl alkyl group" of said substituent, is denoted combined 
group of mono lower alkyl carbamoyl group and alkyl group of the said definition, and as 
embodiments for example methylcarbamoyl methyl group, ethyl carbamoylmethyl group, 
propyl carbamoylmethyl group and the like may be proposed. 
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As "dilower alkyl carbamoyl alkyl group" of said substituent, is denoted combined group of 
dilower alkyl carbamoyl group and alkyl group of the said definition, and as embodiments 
for example dimethylcarbamoylmethyi group, diethylcarbamoyl methyl group, ethylmethyl 
carbamoylmethyl group and the like may be proposed. 

As "mono lower alkyl sulphamoyl group" of said substituent, is denoted group wherein one 
hydrogen atom in NH of sulphamoyl group is substituted by the aforesaid lower alkyl group, 
and as embodiments for example methyl sulphamoyl group, ethyl sulphamoyl group, 
isopropyl sulphamoyl group and the like may be proposed. 

As "dilower alkyl sulphamoyl group" of said substituent, is denoted group wherein two 
hydrogen atoms in NH of sulphamoyl group was substituted by the same or different 
aforesaid lower alkyl group, and as embodiments for example dimethyl sulphamoyl group, 
ethylmethyl sulphamoyl group, diethyl sulphamoyl group, diisopropyl sulphamoyl group 
and the like may be proposed. 

As "mono lower alkyl amino group" of said substituent, group same as in mono lower alkyl 
amino group of the said definition is denoted, and as embodiments for example 
methylamino group, ethylamino group, propylamino group, isopropyl-amino group and the 
like may be proposed. 

As "dilower alkyl amino group'* of said substituent, group same as in dilower alkyl amino 
group of the said definition is denoted, and as embodiments for example dimethylamino 
group, diethylamino group, dipropylamino group, methylpropyl amino group and the like 
may be proposed. 

Y denotes an oxygen atom or sulfur atom. 

In accordance with the above, as embodiments, as -Y-Rl, it is for example [1,2,4] triazol-3- 
yl sulphanyl group, 

4- methyI-[l,2,4] triazol-3-yl sulphanyl group, 

5- methyl-[l,2,4] triazol-3-yl sulphanyl group, 
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5-rrjethoxymethyl-[l,2,4] triazol-3-yl sulphanyl group, 
5-amino-[l,2,4] triazol-3-yl sulphanyl group, 
[1,2,3] triazol-3-yl sulphanyl group, 
[1,3,4] thiadiazol-3-yl sulphanyl group, 
1 -ethyl-imidazol-2-yl sulphanyl group, 
1 -methy l-imidazol-2-yl sulphanyl group, 
l,5-dimethyl-imidazol-2-yl sulphanyl group, 
lmidazol-2-yl sulphanyl group, 
3-methyl-imidazol-2-yl sulphanyl group, 

1- methylpyrazol-3-yl sulphanyl group, 
Pyridin-2-yl sulphanyl group, 
Pyrimidin-2-yl sulphanyl group, 
Pyrazin-2-yl sulphanyl group, 
3-cyanopyridin-2-yl sulphanyl group, 
3-carbamoylpyridin-3-yl sulphanyl group, 
3-fluoropyridin-3-yI sulphanyl group, 
3-chloropyridin-3-yl sulphanyl group, 

1 -methyl- 1 H-tetrazol-5-y 1 sulphanyl group, 
Phenyl sulphanyl group, 

2- fluorophenyl sulphanyl group, 
2-methoxycarbonylphenyl sulphanyl group, 
2-cyanophenyl sulphanyl group, 
2-methoxyphenyl sulphanyl group, 
2-hydroxymethyl phenyl sulphanyl group, 
Benzoic acid-2-yl sulphanyl group, 
Methyl sulphanyl group, 

Ethyl sulphanyl group, 
Isopropyl sulphanyl group, 
Cyclopentyl sulphanyl group, 
Cyclohexyl sulphanyl group, 

2- dimethylamino-ethyl sulphanyl group, 
Benzimidazol-2-yl sulphanyl group, 

3- chioropyridin-2-yloxy group, 
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4-chloropyridin-2-yloxy group, 
3-carbamoylpyridin-2-yloxy group, 
3-cyanopyridin-2-yloxy group, 
3-methylpyridin-2-yloxy group, 
3-methylsulfonyl pyridin-2-yloxy group, 

3- difluoromethyl pyridin-2-yloxy group, 
Pyridin-2-yloxy group, 
Pyridin-3-yloxy group, 

4- trifluoromethyl-pyridin-3-yIoxy group, 
3-hydroxymethyl-pyridin-2-yloxy group, 
3~fluoromethyl-pyridin-2-yloxy group, 
3-cyclopropyl-pyridin-2-yloxy group, 
3-methoxycarbonyl pyridin-2-yloxy group, 
3-fluoropyridin-2-yloxy group, 

5- fluoropyridin-2-yloxy group, 
5-fluoropyridin-3-yloxy group, 

2.5- difluoro pyridin-2-yloxy group, 

3 ,5 -chloro-3 -fluoropyridin-2-y loxy group, 
Pyrimidin-2-yloxy group, 
Pyrazin-2-yloxy group, 
Phenoxy group, 
2-fluoro phenoxy group, 
2,4-dichlorophenoxy group, 

2.6- difluoro phenoxy group, 
2-acetyl-6-methylphenoxy group, 
2-fluoro-6-hydroxymethyl phenoxy group, 
2-fluoro-6-fluoromethyl phenoxy group, 
2-cyano-6-fluoro phenoxy group, 
2-cyano-6-methylphenoxy group, 
2-chloro-4-hydroxymethyl phenoxy group, 
2-acetyl-6-fluoro-phenoxy group, 
2-chloro-6-methylsulfonyl phenoxy group, 
2-chloro-6-ethane sulfonyl phenoxy group, 
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2-chloro-6-cyclopropyl sulfonyl phenoxy group, 
2-methylsulfonyl phenoxy group, 
2-fluoro-6-methylsulfonyl phenoxy group, 
2-fluoro-4-methylsulfonyl phenoxy group, 
2-fluoromethyl-6-methylsuifonyl phenoxy group, 
2-methylsulfonyM-methylphenoxy group, 
4-methylsulfonyl 2-methoxycarbonyl phenoxy group, 
2-cyclopropylcarbonyl-6-fluoro phenoxy group, 
2-chloro-6- (methylsulphonylamino) phenoxy group, 
2,6-difluoro-4-hydroxymethyl phenoxy group, 
2-fluoro-6-(5-methyl-[l,2,4] oxadiazol-3-yl) phenoxy group, 
Ethoxy group, 
Isopropoxy group, 

2- methoxy-l-methyl-ethoxy group, 
1-methoxymethyl-propoxy group, 

3- hydroxy-l-methyl-propoxy group, 

1- hydroxymethyl-propoxy group, 

2 - amino- 1 -ethoxy group, 
2-hydroxy-propoxy group, 
2-methoxy propoxy group, 
2-hydroxy-l-raethyl-ethoxy group, 
2-hydroxy-ethoxy group, 
2-dimethylamino-l -methyl-ethoxy group, 
2-fluoro-l-fluoromethyl-ethoxy group, 
2-fluoro-l-methyl-ethoxy group, 
Methylcarbamoyl methyl oxy group, 
Cyclopentyl oxy group, 

Cyclohexyl oxy group, 
Cycloheptyl oxy group, 
2-hydroxy-cyclopentyl oxy group, 
Tetrahydropyran-4-yloxy group, 
Butyrolactone-2-yloxy group, 
1 -acetyl piperidin-4-y loxy group, 
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3-allyloxy group, 
3-isopropenyl oxy group, 

1 - methyl-ally loxy group, 
Hydroxy group, 
Benzothiazol-2-yloxy group, 
quinazolin-2-yloxy group, 

5-chloro-2-methyl-3-oxo-2,3-dihydropyridazin-4-yloxy group, and the like may be 
proposed. 

Among these, for example, cyclopentyl oxy group, isopropoxy group, 2-methoxy-l-methyl- 
ethoxy group, 2-hydroxy-l-methyl-ethoxy group, 2-fluoro-l-fluoromethyl-ethoxy group, 
phenyl-sulphanyl group, phenoxy group, 2-fluoro-phenoxy group, 4H-[ 1,2,4] triazol-3-yl 
sulphanyl group, 5-methyl-[l,2,4] triazol-3-yl sulphanyl group, 4-methyl-4H-[ 1,2,4] triazol- 
3-yl sulphanyl group, 3H-[ 1,2,3] tria2ol-4-yl sulphanyl group, imidazol-2-yl sulphanyl 
group, pyridin-2-yl sulphanyl group, l-methylpyrazol-3-yl sulphanyl group, 3- 
chloropyridin-2-yloxy group, 2-fluoro-6- (methylsulfonyl) phenoxy group, 2-chloro-6- 
(methylsulphonylamino) phenoxy group, 5-chloro-2-methyl-3-oxo-2,3-dihydropyridazin-4- 
yloxy group, 2-fluoro-6-fluoromethyl phenoxy group, 2-cyano-6-fluoro phenoxy group, 2- 
fluoro-6-methyisulfonyl phenoxy group, 2,6-difluoro-4-hydroxymethyl phenoxy group, 2,6- 
difluoro phenoxy group, 2-fluoromethyl-6-methylsulfonyl phenoxy group, 2- 
cyclopropylcarbonyl-6-fluoro phenoxy group, 3-fluoropyridin-2-yloxy group and the like 
are preferred, and 

2- hydroxy-l-methyl-ethoxy group, 2-fluoro-l-fluoromethyl-ethoxy group, 2-fluoro- 
phenoxy group, 4H-[1,2,4] triazoI-3-yl sulphanyl group, 5-methyl-[l,2,4] triazol-3-yl 
sulphanyl group, 4-methyl-4H-[ 1,2,4] triazol-3-yl sulphanyl group, 2-fluoro-6- 
(methylsulfonyl) phenoxy group, 2-chloro-6- (methylsulphonylamino) phenoxy group, 3- 
chloropyridin-2-yloxy group, 5-chloro-2-methyl-3-oxo-2,3-dihydropyridazin-4-yloxy group, 
2-fluoro-6-fluoromethyl phenoxy group, 2-cyano-6-fluoro phenoxy group, 2-fluoro-6- 
methylsulfonyl phenoxy group, 2,6-difluoro-4-hydroxymethyl phenoxy group, 2,6-difluoro 
phenoxy group, 2-fluoromethyi-6-methylsulfonyl phenoxy group, 2-cyano-6- 
methylphenoxy group, 2-cyclopropylcarbonyl-6-fluoro phenoxy group, 3-fluoropyridin-2- 
yloxy group and the like are more preferred. 
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X denotes a nitrogen atom or CH. 

For X and Y, preferably X is CH and Y is oxygen atom, or X is nitrogen atom and Y is 
sulfur atom. 

R2 denotes a hydrogen atom or fluorine atom, but of these, hydrogen atom is preferred 

The "monocycle or bicyclic heteroaryl group" which A ring represents, among the 
heteroaryl group which the aforesaid Rl denotes, denotes monocyclic or bicyclic heteroaryl 
group represented by formula (II) 



bonded at the 4 position of quinazoline or pyridopyrimidine skeleton in formula (I). 

The said heteroaryl group may contain 1-3 heteroatoms, selected from the group comprising 
nitrogen atom, sulfur atom and oxygen atom, in each ring. Heteroaryl group of 5 or 6 
membered monocycle is denoted or bicyclic heteroaryl group of 9-10 members is denoted. 

As said A ring, as embodiments, for example, thiazolyl group, imidazolyl group, 
isothiazolyl group, thiadiazolyl group, triazolyl group, oxazolyl group, isoxazolyl group, 
pyrazinyl group, pyridyl group, pyridazinyl group, pyrazolyl group, pyrimidinyl group, 
thiazolo pyridyl group, thiazolo pyrazinyl group or benzothiazolyl group and the like are 
proposed. Among these, thiazolyl group, thiadiazolyl group, isoxazolyl group, pyrazinyl 
group, thiazolo pyridyl group, pyrazolyl group or pyridyl group are preferred, and thiazolo 
pyridyl group, thiadiazolyl group, pyrazinyl group or pyrazolyl group are more preferred. 

Moreover, said A ring may have 1-3 the same or different substituents selected from the 
aforesaid substituent group p. 

As "lower alkyl group" of said substituent, group same as in lower alkyl group of the said 




(ii) 
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definition is denoted, and for example methyl group, ethyl group, propyl group or isopropyl 
group and the like may be proposed. 

As "lower alkoxy group" of said substituent, group same as in lower alkoxy group of the 
said definition is denoted, and for example methoxy group, ethoxy group, propoxy group, 
isopropoxy group and the like may be proposed. 

As "halogen atom" of said substituent, group same as in halogen atom of the said definition 
is denoted, and for example fluorine atom, chlorine atom, bromine atom and the like may be 
proposed. 

As "hydroxyalkyl group" of said substituent, group same as in hydroxyalkyl group of the 
said definition is denoted or denotes a substituted group wherein the hydrogen atom of 
hydroxy group in hydroxyalkyl group of the said definition is further substituted by lower 
alkyl group of the aforesaid definition, and for example hydroxymethyl group, hydroxyethyl 
group, methoxy methyl group, ethoxymethyl group and the like may be proposed. 

As "amino alkyl group" of said substituent, group same as in amino alkyl group of the said 
definition is denoted or denotes group wherein the amino group in amino alkyl group of the 
said definition is further substituted by lower alkyl group of the aforesaid definition, and for 
example aminomethyl group, 1 -amino ethyl group, 2-amino ethyl group, methyiamino ethyl 
group, dimethylaminoethyl group and the like may be proposed. 

As "alkanoyl group*' of said substituent, group same as in alkanoyl group of the said 
definition is denoted, and for example methyl carbonyl group, ethyl carbonyl group, propyl 
carbonyl group, isopropyl carbonyl group and the like may be proposed. 

As "alkoxycarbonyl group" of said substituent, group wherein lower alkoxy group and 
carbonyl group of the said definition are combined is denoted, for example 
methoxycarbonyl group, ethoxycarbonyl group, isopropyl oxycarbonyl group, propyloxy 
carbonyl group and the like may be proposed. 

In accordance with the above, as the group that may contain 1-3 substituents selected from 
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the substituent group (3, and which represented by following formula (II-l) 




(n-i) 

as embodiments, for example, thiazolo [5,4-b] pyridin-2-ylamino group, 5-fluoro-thiazolo 
[5,4-b] pyridin-2-ylamino group, 5-methoxy-thiazolo [5,4-b] pyridin-2-ylamino group, 
thiazol-2-ylamino group, pyrazin-2-ylamino group, 3-methyl-[l,2,4] triazol-5-ylamino 
group, pyrimidin-4-yIamino group, 5 -methyl-pyrazin-2-y lamino group, 5-chloropyrazin-2- 
ylamino group, 1 -methyl- lH-pyrazol-3 -ylamino group, 1 -ethyl- lH-pyrazo 1-3 -ylamino 
group, 5-methyl- 1 H-pyrazol-3 -ylamino group, 1 -(pyridin-2-yl)- 1 H-pyrazol-3-ylamino 
group, 1 -(difluoromethy I)- 1 H-pyrazol-3-y lamino group, 1 -methyl- 1 H-pyrazol-5 -ylamino 
group, pyridin-2-ylamino group, 5-methylpyridin-2-ylamino group, 5-fluoropyridin-2- 
ylamino group, 5-chloro-thiazol-2 -ylamino group, isoxazol-3-ylamino group, [1,2,4] 
thiadiazol-5-ylainino group, 3-methyl-[ 1,2,4] thiadiazol-5-ylamino group, 5-cyanopyridin- 
2-ylamino group, 4-methylthiazol-2-ylamino group, 4H-[1,2,4] triazol-3-ylamino group or 
pyridazin-3-ylamino group and the like are proposed. Among these, thiazolo [5,4-b] 
pyridin-2-ylamino group, 5-fluoro-thiazolo [5,4-b] pyridin-2-ylamino group, 5-methoxy- 
thiazolo [5,4-b] pyridin-2-ylamino group, pyrazin-2-ylamino group, 5-methyl-pyrazin-2- 
ylamino group, 5 -chloropyrazin-2-y lamino group, l-methyl-lH-pyrazol-3-ylamino group, 
1 -ethyl- lH-pyrazol-3-ylamino group, 5-methyl-lH-pyrazol-3-ylamino group, l-(pyridin-2- 
yl)-lH-pyrazol-3-ylamino group, l-(difluoromethyl>lH-pyrazol-3-ylamino group, 1- 
methyl-lH-pyrazol-5-ylamino group, [1^,4] thiadiazol-5-ylamino group or 3-methyl- 
[ 1 ,2,4] thiadiazol-5-ylamino group are preferred. 



As compound shown with formula (1) in accordance with this invention, as embodiments, 
for example, 

[6-(4H-[l,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(4-methyl-4H-[ 1 ,2,4] triazol-3-yl suIphanyl)-quinazolin-4-yl]-thiazol-2-yl-amine, 
[6-(4-methy l-4H-[ 1 ,2,4] triazol-3-y 1 sulphanyl)-quinazolin-4-y l]-pyrazin-2-yl-amine, 
(6-phenoxy quinazolin-4-yl)-pyrazin-2-yl-amirie, 

[6-(4H-[ 1 ,2,4] triazol-3-y 1 sulphany l)-quinazolin-4-yl]-pyrazin-2-y 1-amine, 
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[6-(4-methyl-4H-[l,2,4] triazol-3-yl sulphanyl)-quinazohn-4-yl]-thiazolo [5,4-b] pyridin-2- 
yl-amine, 

(6-phenoxy-quinazolin-4-yl)-thiazolo [5,4-b] pyridin-2-yl-amine, 

[6-(2-fluoro-phenoxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 

[6-(l -methyl- lH-imidazol-2-yl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl- 

amine, 

[6-(pyridin-2-yl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(4-methyl-4H-[I,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]-(3-methyl-[ 1,2,4] 
thiadiazol-5-yl-amine, 

[6-[pyrimidin-2-yl sulphanyl]-quinazolin-4-yl]-thiazoIo [5,4-b] pyridin-2-yl-amine, 
[6-(4-methyl-4H-[ 1,2,4] triazol-3-yl sulphanyl>quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2- 
yl-amine, 

[6-(4-methyl-4H-[l,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]-thiazolo [4,5-b] pyrazin-2- 
yl-amine, 

Benzothiazol-2-yl-[6-(4-methyl-4H-[ 1 ,2,4] triazol-3-yl sulphanyl)-quinazolin-4-y l]-amine, 
[6-(3H-[l,2,3] triazol-4-yl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
(1 -methyl- 1 H-pyrazol-3-yl)-[6-(4-methyl-4H-[ 1 ,2,4] triazol-3-yl sulphanyl)-quinazolin-4- 
yl]-amine, 

[6-(4-methyl-4H-[ 1 ,2,4] triazol-3-yl sulphany l)-quinazolin-4-y l]-pyrimidin-4-y 1-amine, 
(5-methyl-pyrazin-2-yl)-[6-(4-methyl-4H-[ 1 ,2,4] triazol-3-yl sulphany l)-quinazolin-4-yi]- 
amine, 

[6-(4-methyl-4H-[ 1 ,2,4] triazol-3-y I sulphany l)-quinazolin-4-yl]-pyridin-2-yl-amine, 
(5-chloro-thiazol-2-yl)-[6-(4-methyl-4H-[ 1 ,2,4] triazol-3-yl sulphany l)-quinazolin-4-yl]- 
amine, 

[6-(2-fluoro- 1 -fluoromethyl-ethoxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-y 1-araine, 
(6-isopropoxy-quinazolin-4-yl)-pyrazin-2-yl-amine, 
(6-isopropoxy-quinazolin-4-yl)-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(2-hydroxy-(lS)-me%l-ethoxy-quinazolin-4-yl)]-thiazoio [5,4-b] pyridin-2-yI-amine, 
(6-cyclopentyl oxy-quinazolin-4-yl)-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(2-fluoro-l-fluoromethyl^thoxy)-^ 

[6-(2-fluoro-l-fluoromethyl-ethoxy)-quinazolin-4-yl]-isoxazol-3-yl-amine, 
[6-(2-fluoro-l -fluoromethyI-ethoxy)-quinazolin-4-yl]-(5-fluoro-thiazoio [5,4-b] pyridin-2- 
yl)-amine, 
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[6-(2-fluoro- 1 -fluoromethyl-ethoxy)-quinazolin-4-yl]-(5-methoxy-thiazolo [5,4-b] pyridin- 
2-yl)-amine, 

[6-(4H-[ 1,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazolo [5,4-b] 
pyridin-2-yl-amine, 

(6-phenoxy-pyrido [3,.2-d] pyrimidin-4-yl) thiazol-2-yl-amine, 

[6-(4-methyl-4H-[ 1,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazol-2-yl- 
amine, 

[6-(4-methyl-4H-[l,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazolo 
[5,4-b] pyridin-2-yl-amine, 

[6-(5-methyl-4H-[ 1,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazolo 
[5,4-b] pyridin-2-yl-amine, 

Thiazolo [5,4-b] pyridin-2-yl-[6-(3H-[ 1,2,3] triazol-4-yl sulphanyl)-pyrido [3,2-d] 
pyrimidin-4-yl]-amine, 

(6-methoxy-quinazolin-4-yl)-pyrazin-2-yl-amine, 
(6-hydroxy-quinazolin-4-yl)-thiazolo [5,4-b] pyridin-2-yl-amine, 

6-(l-methylpyrazol-3-yi sulphanyl)-thiazolo [5,4-b] pyridin-2-ylpyrido [3,2-d] pyrimidin-4- 
yl-amine, 

(6-ethyl sulphanyl)-thiazolo [5,4-b] pyridin-2-yl pyrido [3,2-d] pyrimidin-4-yl-amine, 
(5-methoxymethyl-l,2,4-triazol-3-yl sulphanyl) thiazolo [5,4-b] pyridin-2-yl pyrido [3,2-d] 
pyrimidin-4-yl-aniine, 

(5-methyIpyrazin-2-yl)-6-(l,2,4-triazol-3-yl sulphanyl) pyrido [3,2-d] pyrimidin-4-yl- 
amine, 

6-(l-methyl imidazol-2-yl sulphanyl)-(5-methylpyrazin-2-yl) pyrido [3,2-d] pyrimidin-4-yl- 
amine, 

6-(imidazol-2-yl suiphanyl>(5-methylpyrazin-2-yl) pyrido [3,2-d] pyrimidin-4-yl-amine, 
6-(l-ethylimidazol-2-yl sulphanyl)-(5-methylpyrazin-2-yl) pyrido [3,2-d] pyrimidin-4-yl- 
amine, 

(5-methylpyrazin-2-yl)-6-(l-methylpyrazol-3-yl sulphanyl) pyrido [3,2-d] pyrimidin-4-yl- 
amine, 

6-(l,5-dimethylimidazol-2-yl sulphanyl)-(5-memylpyrazin-2-yl) pyrido [3,2-d] pyrimidin- 
4-yl-amine, 

6-(4-methyl imidazol-2-yl sulphanyl)-(5-methylpyrazin-2-yl) pyrido [3,2-d] pyrimidih-4-yl- 
amine, 
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(5-methylpyridin-2-yl)-6-(l,2,4-triazole-3-yl sulphanyl) pyrido [3,2-d] pyrimidin-4-yl- 
amine, 

(5-fluoropyridin-2-yl)-6-(l,2,4-triazol-3-yl sulphanyl) pyrido [3,2-d] pyrimidin-4-yl-amine, 
[6-(pyridin-2-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazolo [5,4-b] pyridin-2-yl- 
amine, 

[6-(l,3,4-thiadiazol-2-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazolo [5,4-b] pyridin- 

2- yl-amine, 

[6-(l-methyl-lH-tetrazol-5-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazolo [5,4-b] 
pyridin-2-yl-amine, 

[6-(4H-[ 1,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-3-methyl-[ 1,2,4] 
thiadiazol-5-yl-amine, 

[6-(4H-[l,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]- ( 1 -methyl- 1H- 
pyrazol-3-yl)-amine, 

[6-(3-fluoro-benzonitrile-2-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-3-methyl-[l,2,4] 
thiadiazol-5-yl-amine, 

[6-(3H-[l,2,3] triazol-4-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]- (1-methyl-lH- 
pyrazol-3-yi)-amine, 

[6-(5-methyl-4H-[ 1,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl] -(1-methyl- 
1 H-pyrazol-3-yl)-amine, 

[6-(3-chloro-pyridin-2-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]- (1 -methyl- 1 H-pyrazol- 

3- yl)-amine, 

[6-(3-cyano-pyridin-2-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]- (1 -methyl- lH-pyrazol- 
3-yl>amine, 

[6-(3-amido-pyridin-2-yl sulphanyl>pyrido [3,2-d] pyrimidin-4-yl]- ( 1 -methyl- 1 H-pyrazol- 
3-yl)-amine, 

6-(lH-benzimidazol-2-yl sulphanyl)-N-(l-methyl-lH-pyrazol-3-yl) pyrido (3,2-d) 
pyrimidin-4-yl-amine, 

6-[(5-amino-4H-l,2,4-triazol-3-yl) sulphanyl]-N-(l-methyl-lH-pyrazol-3-yi) pyrido (3,2-d) 
pyrimidin-4-yl-amine, 

N-pyrazin-2-yI-6-(4H-l,2,4-triazol-3-yl sulphanyl) pyrido (3,2-d) pyrimidin-4-yi-amine, 
N-isoxazol-3-yl-6-(4H-l,2,4-triazol-3-yl sulphanyl) pyrido (3,2-d) pyrimidin-4-yl-amine, 
6- { [6-(4H- 1 ,2,4-triazol-3-yl sulphanyl) pyrido [3,2-d] pyrimidin-4-yl] amino} nicotino 
nitrile, 
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(4-methyl-l,3-thiazol-2-yl)-6-(4-me%l-l J 2,4-triazol-3-yl sulphanyl)-quinazolin-4-yl- 
amine, 

(5-me%l-l,3-thiazol-2-yl>6-(4-methyl-^^ 
amine, 

6-(methyl benzoato-2-yl) sulphanyl-thiazolo [5,4-b] pyridin-2-yl quinazolin-4-yl-amine, 
6-(2-hydroxymethyl phenyl sulphanyl>thiazolo [5,4-b] pyridin-2-yl quinazolin-4-yl-amine, 
6-(pyrazin-2-yi sulphanyl)-thiazolo [5,4-b] pyridin-2-yl quinazolin-4-yl-amine, 
6-(3-fluoropyridin-2-yl sulphanyi)-thiazolo [5,4-b] pyridin-2-yl quinazolin-4-yl-amine, 
6-(benzoato-2-yl sulphanyl)-thiazolo [5,4-b] pyridin-2-yl quinazolin-4-yl-amine, 
6-(3-chloropyridin-2-yI sulphanyl)-( 1 -methylpyrazol-3-yl) quinazolin-4-y 1-amine, 
[6-(2-dimethylamino-ethyl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yI-amine, 
[6-(cyclopentyl sulphanyi)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(2-fluorophenyl suIphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(2-methoxyphenyl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(3-chloropyridin-2-yloxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(3-cyanopyridin-2-yloxy)-quinazolin-4-yI]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(3-carboxamido pyridin-2-yloxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(pyridin-2-yloxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yI-amine, 
[6-(3-methylpyridin-2-yloxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(methylcarbamoyl-methyl oxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(3-methylsulfonyl pyridin-2-yloxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(3-chloropyridin-2-yloxy)-quinazolin-4-yl]-3-methyl-[ 1 ,2,4] thiadiazol-5-yl-amine, 
[6-(3-fluoropyridin-2-yloxy)-quinazolin-4-yl]-3-methyl-[l,2,4] thiadiazol-5-yl-amine, 
[6-(3-chloropyridin-2-yloxy)-quinazoline,^-yl]-pyridin-2-yl-amine, 
[6-(tetrahydro-2H-pyran-4-yloxy)-quinazolin-4-yl]-(l-methyl-lH-pyrazol-3-y 
[6-(3,5-difluoropyridin-2-yloxy)-quinazolin-4-yl]-3-raethyl-[l,2,4] thiadiazol-5-yl-amine, 
[6-(2-chloro-6- (methylsulfonyl) phenoxy)-quinazolin-4-yl]- (1 -methyl- lH-pyrazol-3-yl)- 
amine, 

[6-(2,4-difluoro phenoxy)-quinazolin-4-y !]-( 1 -methyl- 1 H-pyrazol-3 -yl)-amine, 
[6-(2-fluoro-6-(5-methyl-[ 1,2,4] oxadiazol-3-yl) phenoxy)-quinazolin-4-yl]-3 -methyl- 
[1,2,4] thiadiazol-5-y 1-amine, 

[6-(2-fluoro-4- (methylsulfonyl phenoxy)-quinazolin-4-yl]-3-methyl-[l,2,4] thiadiazol-5-yl- 
amine, 
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[6-(2-fluoro-6- (methylsulfonyl) phenoxy)-quinazolin-4-yl]- (1 -methyl- lH-pyrazol-3-yl)- 
amine, 

[6-(2-fluoro-6- (methylsulfonyl) phenoxy)-quinazoliii-4-yl]-(l-ethyHH-pyrazol-3-yl)- 
amine, 

[6-(2-fluoro-6-(methylsiUfonyl)phenoxy)-quinazolin-4-yl]-pyrazin-2-yl-amine, 
[6-(2-chloro-6- (methanesulphonyl amino) phenoxy)-quinazolin-4-yl]- (1-methyl-lH- 
pyrazol-3-yl)-amine, 

3-fluoro-2-({4-[(pyrazin-2-yl) amino] quinazolin-6-yl} oxy) benzonitrile, 
[6-(butyl lactone-2-yloxy)-quinazolin-4-yl]-(l-methyl-lH-pyrazol-3-yl)-amine > 
[6-(2,4-difluoro-6- (methylsulfonyl) phenoxy)-quinazolin-4-yI]-(l-methyl-lH-pyrazol-3- 
yl)-amine, 

[6-(2-fluoro-6- (methylsulfonyl) phenoxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-yI- 
amine, 

N-( 1 -methyl- 1 H-pyrazol-3 -y l)-6-[2-(methylsulfony 1) phenoxy] quinazolin-4-y 1-amine, 
3-fluoro-2-({4-[(5-methylpyrazin-2-yl) amino] quinazolin-6-yl) oxy) benzonitrile, 
6-(3-chloropyridin-2-ylsulphanyl)-(l-methylpyrazol-3-yl) quinazolin-4-yI-amine, 
6-(3-chloropyridin-2-yisulphanyl)-(5-methyl-pyrazin-2-yl) quinazolin-4-yl-amine, 
6-(3-chloropyridin-2-yl sulphanyl)-(l H-pyrazol-3 -yl) quinazolin-4-yl-amine, 
6-(acetyl piperidin-4-yl) oxy-N-[l,3] thiazolo [5,4-d] pyridin-2-yl quinazolin-4-yl-amine, 
N-(l-methyl-lH-pyrazol-3-yi)-6- (pyrazin-2-yloxy) quinazolin-4-yl-amine, 
N-(l -methyl- 1 H-pyrazol-3 -yl)-6- (pyrimidin-4-yloxy) quinazolin-4-yl-amine, 
6-[2-fluoro-l- (fluoromethyl) ethoxy]-N-[l,3] thiazolo [5,4-d] pyrimidin-2-yl quinazolin-4- 
yl-amine, 

6-[(3-chloropyridin-2-yl) oxy]-N-l,3-thiazol-2-yl quinazolin-4-amine (l-methylpyrazol-3- 
yl) quinazolin-4-yl-amine, 

6-( 1 ,3 -benzothiazol-2-y loxy)-N-( 1 -methyl- 1 H-pyrazol-3-y 1) quinazolin-4-y 1-amine, 
N-(l -methyl- 1 H-pyrazol-3 -yl)-6- (quinazolin-2-yloxy) quinazolin-4-yl-amine, 
6-[(5-fluoropyridin-2-yl) oxy]-N-( 1 -methyl- 1 H-pyrazol-3 -yl) quinazolin-4-yl-amine, 
6-[(3-chloropyridin-2-yl) oxy]-N-(5 -methyl- 1 H-pyrazol-3 -yl) quinazolin-4-yl-amine, 
N-( 1 -methyl- 1 H-pyrazol-3 -yl)-6- (pyridin-3-yloxy) quinazolin-4-yl-amine, 
6-[(3-chloropyridin-2-yl) oxy]-N-4H-[ 1 ,2,4]-triazol-3-yl quinazolin-4-yl-amine, 
6-[(5-fluoropyridin-3-yl) oxy] -N-(l -methyl- 1 H-pyrazol-3 -yl) quinazolin-4-yl-amine, 
6-[(3-chloropyridin-2-yl) oxy]-N-[l,2,4]-thiadiazol-5-yl quinazolin-4-yl-amine, 
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N-(l -methyl-lH-pyrazol-3-yl)-6-[(3-methylpyridin-2-yl) oxy] quinazolin-4-yl-amine, 
6-{[3-(difluoromethyl) pyridin-2-yl] oxy} -N-(l -methyl- lH-pyrazol-3-yl) quinazolin-4-yl- 
amine, 

N-(l-methyl-lH-pyrazol-3-yI)-6-{[3-(trifluoromethyl) pyridin-2-yl] oxy} quinazolin-4-yl- 
amine, 

[2-({4-[(l-methyl-lH-pyrazol-3-yl) amino] quinazolin-6-yl} oxy) pyridin-3-yl] methanol, 
6-{[3-(fluoromethyl) pyridin-2-yi] oxy} -N-(l -methyl- lH-pyrazol-3-yl) quinazolin-4-yl- 
amine, 

1 -[2-( {4-[( 1 -methyl- 1 H-pyrazol-3 -y 1) amino] quinazolin-6-yl} oxy) pyridine 3-yl] 
ethanone, 

5- chloro-2-methyM-({4-[(l-methyl-lH-pyrazol-3-yl) amino] quinazolin-6-yl} oxy) 
pyridazin-3(2H)-one, 

6- [(6-fluoropyridin-2-yl) oxy]-N-( 1 -methy 1-1 H-pyrazol-3 -yl) quinazolin-4-yl-amine, 
[3-fluoro-2-({4-[(l-methyl-lH-pyrazol-3-yl) amino] quinazolin-6-yl} oxy) phenyl] 
methanol, 

6-[2-fluoro-6- (fluoromethyl) phenoxy]-N-(l-methyl-lH-pyrazol-3-yl) quinazolin-4-yl- 
amine, 

[3-chloro-4-({4-t(l-methyl-lH-pyrazoI-3-yl) amino] quinazolin-6-yl} oxy) phenyl] 
methanol, 

Methyl-5- (methy!sulfonyl)-2-({4-[(3-methyl-[l,2,4]-thiadiazol-5-yl) amino] quinazolin-6- 
yl} oxy) benzoate, 

3-fluoro-2-({4-[(l-pyridin-2-yl-lH-pyrazol-3-yl) amino] quinazolin-6-yl} oxy) benzonitrile, 
l-[3-fluoro-2-({4-[(l-methyl-lH-pyrazol-3-yl) amino] quinazolin-6-yl} oxy) phenyl] 
ethanone, 

6-[(3-chloropyridin-2-yl) oxy]-N-[ l-(difluoromethyl)-l H-pyrazol-3 -yl] quinazolin-4-yl- 
amine, 

3- chloro-N,N-dimethyl-2-({4-[(3-methyl-[l,2,4]-thiadiazol-5-yl) amino] quinazolin-6-yl} 
oxy) benzenesulphonamide, 

6-[2-chioro-6- (ethylsulfonyl) phenoxy]-N-(3-methyl-l,2,4-thiadiazol-5-yl) quinazolin-4-yl- 
amine, 

6-[2-fluoro-6- (methylsulfonyl) phenoxy]-N-(5-methylpyrazin-2-yl) quinazolin-4-yl-amine, 
6-[2-chloro-6- (cyclopropyl sulfonyl) phenoxy]-N-(l-methyl-lH-pyrazol-3-yl) quinazolin- 

4- yl-amine, 
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6-[2-fluoro-6- (methylsulfonyl) phenoxy]-N-lH-pyrazol-3-yl quinazolin-4-yl-amine, 
6-[3-cyclopropyl pyridin-2-yl] oxy]-N-(l-methyl-lH-pyrazol-3-yl) quinazolin-4-yl-amine, 
[2-({4-[(l-memyl-lH-pyrazol-3-yl) amino] quinazolin-6-yl} oxy)-3- (trifluoromethyl) 
phenyl] methanol, 

6-[2-fluoro-6- (methylsulfonyl) phenoxy]-N-pyridazin-3-ylqumazolm-4-yl-amine, 
N-(5-chloropyrazin-2-yl)-6-[2-fluoro-6- (methylsulfonyl) phenoxy] quinazolin-4-yl-amine, 
[3,5-difluoro-4-({4-[(l-methyl-lH-pyrazol-3-yl)amino] quinazolin-6-yl} oxy) phenyl] 
methanol, 

3-fluoro-2-({4-[(l-methyi-lH-pyrazol-5-yl) amino] quinazolin-6-yl} oxy) benzonitrile, 
6-[4-methyl-2- (methylsulfonyl) phenoxy]-N-(l-methyl-lH-pyrazol-3-yl) quinazolin-4-yl- 
amine, 

6-(2,6-difluoro phenoxy)-N-(l-methyl-pyrazol-3-yl) quinazolin-4-yl-amine, 
l-[3-methyl-2-([4-[(l-methyl-pyrazol-3-yl) amino] quinazolin-6-yl] oxy) phenyl] ethanone, 
6-[2-(fluoromethyl)-6- (methylsulfonyl) phenoxy] -N-(l-methyl-pyrazol-3-yl) quinazolin-4- 
yl-amine, 

3-methyl-2-({4-[(l-methyl-pyrazol-3-yl) amino] quinazolin-6-yl} oxy) benzonitrile, 
Cyclopropyl [3-fluoro-2-([4-[{l-methyl-pyrazol-3-yl} amino] quinazolin-6-yl] oxy) phenyl] 
methanone, 

6-[2-fluoro-6- (methoxymethyl) phenoxy] -N-(l-methyl-pyrazol-3-y I) quinazolin-4-yI- 
amine, 

[6-(5-chloro-3-fluoropyridin-2-yloxy)-quinaz^^^ 
[6-(3-fluoropyridin-2-yloxy)-quinaz 

6-[2-methyl-6- (methylsulfonyl) phenoxy]-N-(l-methyl-pyrazol-3-yl) quinazolin-4-yl- 
amine, 

6-[2-(fluoromethyl)-6- (methylsulfonyl) phenoxy]-N-(lH-pyrazol-3-yl) quinazolin-4-yl- 
amine, or 

[6-(2-fluoro-6- (methane sulfonamido) phenoxy)-quinazolin-4-yl]-(l -methyl- lH-pyrazol-3- 
yl)-amine and the like may be proposed. 
Among these, for example, 

[6-(4H-[ 1,2,4] triazol-3-yl sulphanyl)-quinazolin-4-4-yl]-thiazolo [5,4-b] pyridin-2-yl- 
amine, 

[6-(3H-[l,2,3] triazol-4-yl sulphanyl>quinazolin-4-4-yl]-thiazolo [5,4-b] pyridin-2-yl- 
amine, 
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[6-(2-fluoro- 1 -fluoromethyl-ethoxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridin-2-y 1-amine, 
[6-(2-hydroxy-(l S)-methyl-ethoxy-qumazolin-4-yl)]-thiazolo [5,4-b] pyridin-2-yl-amine, 
[6-(4H-[l,2,4] triazol-3-yI sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazolo [5,4-b] 
pyridin-2-yl-amine, 

(5-methylpyrazin-2-yl)-6-(l,2,4-triazol-3-yl sulphanyl) pyrido [3,2-d] pyrimidin-4-yl- 
amine, 

(5-methylpyrazin-2-yl)-6-(l-methylpyrazol-3-yl sulphanyl) pyrido [3,2-d] pyrimidin-4-yl- 
amine, 

[6-(4H-[l,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-( 1 -methyl- lH-pyrazol- 
3-yl)-amine, 

[6-(2-fluoro-6- (methylsulfonyl) phenoxy)-quinazolin-4-yl]-(l-methyl-lH-pyrazol-3-yl)- 
amine, 

[6-(2-fluoro-6- (methylsulfonyl) phenoxy)-quinazolin-4-yl]-(l-ethyl-lH-pyrazol-3-yl)- 
amine, 

[6-(2-chloro-6- (methanesulphonyl amino) phenoxy)-quinazolin-4-yl]-(l -methyl- 1H- 
pyrazol-3-yl)-amine, 

6-(3-chloropyridin-2-yl sulphanyl)-( l-methylpyrazol-3-yl) quinazolin-4-yl-amine, 
6-(3-chloropyridin-2-yl) sulphanyl-(lH-pyrazol-3-yl) quinazolin-4-yl-amine, 

5- chloro-2-methyl-4-({4-[(l-methyl-l H-pyrazol-3-yl) amino] quinazolin-6-yl} oxy) 
pyridazin-3(2H)-one, 

6- [2-fluoro-6- (fluoromethyl) phenoxy]-N-(l -methyl- lH-pyrazol-3-yl) quinazolin-4-yl- 
amine, 

l-[3-fluoro-2-({4-[[l-methyl-lH-pyrazol-3-yl] amino] quinazolin-6-yl) oxy) phenyl] 
ethanone, 

6-[(3 -chloropyridin-2-y 1) oxy]-N-[ 1 -(difluoromethyl)- 1 H-pyrazol-3 -yl] quinazolin-4-y I- 
amine, 

6-[2-chloro-6- (ethylsulfonyl) phenoxy]-N-(3 -methyl- l,2,4-thiadiazol-5-yl) quinazolin-4-yl- 
amine, 

6-[2-fluoro-6- (methylsulfonyl) phenoxy]-N-(5-methylpyrazin-2-yl) quinazolin-4-yl-amine, 
6-[2-fluoro-6- (methylsulfonyl) phenoxy]-N-lH-pyrazol-3-yl quinazolin-4-yl-amine, 
[3,5-difluoro-4-({4-[(l-methyi-lH-pyrazol-3-yl) amino] quinazolin-6-yl}oxy) phenyl] 
methanol, 

6-(2,6-difluoro phenoxy)-N-(l -methyl-pyrazol-3-yl) quinazolin-4-yl-amine, 
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l-[3-methyl-2-([4-[(l-methyl-pyrazol-3-yl) amino] quinazolin-6-yl] oxy) phenyl] ethanone, 
6-[2-(fluoromethyl)-6- (methylsulfonyl) phenoxy]-N-(l-methyl~pyrazol-3-yl) quinazolin-4- 
yl-amtne, 

3-methyl-2-( {4-[( 1 -methy l-pyrazol-3-yl) amino] quinazolin-6-yl} oxy) benzonitrile, 
Cyclopropyl [3-fluoro-2-([4-[{l -methy l-pyrazol-3-yl} amino] quinazolin-6-yl] oxy) phenyl] 
methanone, 

[6-(3-fluoropyridin-2-yloxy)-quinazolin-4-yl]-(l-methyl-lH-pyrazol-3-yl)-amine, 
3-fluoro-2-({4-[(pyrazin-2-yl) amino] quinazolin-6-yl} oxy) benzonitrile, 
6-[2-methyl-6- (methylsulfonyl) phenoxy]-N-(l-methyi-pyrazol-3-yl) quinazolin-4-yl- 
amine, 

6-[2-(fluoromethyl)-6- (methylsulfonyl) phenoxy]-N-(lH-pyrazol-3-yl) quinazolin-4-yl- 
amine, or 

[6-(2-fluoro-6- (methane sulfonamido) phenoxy)-quinazolin-4-yl]-(l-methyl-lH-pyrazol-3- 
yl)-amine is preferred. 

Moreover, any of the preferred embodiments of Rl, R2, X, Y, A ring, substituent group a, 
substituent group p described above may combined. 

Among compound in accordance with this invention, the compound represented by formula 



(1-3) 




(1-3) 



can for example be produced by the following process. 
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d-3) 

[wherein, X denotes a halogen atom, and the other symbols are the same as above]. 

(Step 1). This step is is process to produce compound (3) by reacting compound (1) and 
compound (2). 

Preferably it is chlorine atom as XI in compound (2). 

Amount of compound (2) used in this step is usually 0-5-10 equivalents, more preferably 1- 
3 equivalents with respect to 1 equivalent of compound (1). 

The reaction time is usually 0.1-24 hours, preferably 1-10 hours. 

The reaction temperature is usually room temperature to boiling point of solvent 
temperature or 200 degrees, preferably 80-150 degrees. 

As the reaction solvent used in this step, provided it does not hinder the reaction, it is not 
restricted in particular. However, as embodiments for example, phenol, toluene, xylene, 
N,N-dimethylformamide (hereinafter, abbreviated to DMF), N,N-dimethylacetamide 
(hereinafter, abbreviated to DMA), N-methylpyrrolidone (hereinafter, abbreviated to NMP), 
tetrahydrofuran (hereinafter, abbreviated to THF), dioxane, dimethoxyethane, ethanol, 
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isopropanol, butanol, methylene chloride, chloroform and the like are proposed. Wherein 
phenol, ethanol, isopropanol are preferred, and phenol is more preferred. 

Compound (3) obtained in this way is isolated and purified by well known separation and 
refinement means, for example concentration, vacuum concentration, reprecipitation, 
solvent extraction, crystallization, chromatography and the like, or can be subjected to next 
step without being isolated and purified. 

(Step 2). This step is process to produce compound(I-3) in accordance with this invention 
by reacting compound (3) and thiol compound (4) in the presence of base and copper salt. 

As the copper salt used in this step, for example, copper iodide, copper bromide, copper 
chloride, copper oxide and the like may be proposed. 

Amount of copper salt used in this step is usually 0.01-20 equivalents, preferably 0.1-3 
equivalents, more preferably 02-1 equivalents, with respect to 1 equivalent of compound 
(3). 

As the base used in this step, for example, tertiary aliphatic amine such as triethylamine, 
N,N-diisopropyl ethylamine, N,N-dimethylaniline, 1 ,8-diazabicyclo[5.4.0]undeca-7-ene 
(DBU), l,5-azabicyclo[4.3.0] nona-5-ene (DBN) or Ae like, aromatic amine such as for 
example pyridine, 4-dimethylaminopyridine, picoline, lutidine, quinoline or isoquinoline 
and the like, alkali metal alkoxide such as for example potassium-tert butyrate, sodium 
ethylate or sodium methylate and the like, alkali metal hydroxide such as potassium 
hydroxide, sodium hydroxide and the like, alkali metal carbonate and the like such as 
potassium carbonate, sodium carbonate, cesium carbonate and the like are proposed. 
Wherein for example alkali metal carbonate and aromatic amine such as pyridine and the 
like are preferred, and in particular for example potassium carbonate, cesium carbonate, 
pyridine are more preferred. 

Amount of base used in this step differs depending on amount of compound (3) used and 
kind of solvent, it is usually 0.5-10 equivalents, preferably 1-5 equivalents, more preferably 
1-3 equivalents with respect to 1 equivalent of compound (3). 
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The reaction time is usually 0.1-50 hours, preferably 0.5-20 hours, more preferably 110 
hours. 

Reaction temperature is usually 50-200 degrees, preferably 80-170 degrees, more preferably 
100-160 degrees. 

r 

Reaction solvent is not restricted in particular provided it does not hinder the reaction. 
However, for example, DMA, DMF, NMP, pyridine, quinoline, ethanol, isopropanol, 
dimethoxyethane and the like may be proposed. Among these, DMA, DMF, NMP, pyridine, 
quinoline are preferred, and DMA or DMF is more preferred. 

Compound (1-3) in accordance with this invention obtained in this way can be isolated and 
purified by using well known separation and refinement means, for example concentration, 
vacuum concentration, solvent extraction, crystallization, reprecipitation, chromatography 
and the like. 

Moreover, for example, compound (1-4) in accordance with this invention can be produced 
using the following process. 




Step 4 

d-4) 

[wherein, each symbol same as in the aforesaid definition]. 
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(Step 3). This step is reaction to produce compound (7) by reacting compound (5) and 
compound (6). This reaction is so-called Mitsunobu reaction, and can be carried out in the 
presence of phosphine and azo compound by process in accordance with the liturature (for 
example Mitsunobu O, *Use of diethyl azodicarboxylate and triphenylphosphine in 
synthesis and transformation of natural products', Synthesis, Vol 1, 1981, p 1-28), a process 
based on this, or a combination of these processes. 

Amount of compound (6) used in this step is usually 0.5-10 equivalents, preferably 1-3 
equivalents with respect to 1 equivalent of compound (5). 

As the phosphine compound used in this step, usually for example triphenylphosphine, 
tributylphosphine and the like may be proposed. 

The amount of phosphine compound used is usually 0.5-10 equivalents, preferably 1-3 
equivalents for 1 equivalent of compound (5). 

As the azo compound used, for example diethyl azodicarboxylate, diisopropyl azo 
dicarboxylate and the like may be proposed. 

Amount of azo compound used is usually 0.5-10 equivalents, preferably 1-3 equivalents 
with respect to 1 equivalent of compound (5). 

The reaction time is usually 1-48, preferably 4-12 hours. 

The reaction temperature is usually 0 degrees to reflux temperature of reaction solvent, 
preferably 15 to 30 degrees. 

The reaction solvent used in this step is not restricted in particular provided it does not 
hinder the reaction. However, as embodiments for example THF, toluene and the like may 
be proposed. 

Compound (7) obtained in this way can be isolated and purified by well known separation 
and refinement means, for example concentration, vacuum concentration, reprecipitation, 
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solvent extraction, crystallization, chromatography and the like. 

(Step 4). This step is process to produce compound (1-4) in accordance with this invention 
by reacting compound (7) and the said compound (2). 

Equivalent number of compound, the reaction temperature, reaction conditions such as 
reaction solvent or the like in this step are same as in the aforesaid step 1. 

Compound (1-4) in accordance with this invention obtained in this way can be isolated and 
purified by well known separation and refinement means, for example concentration, 
vacuum concentration, reprecipitation, solvent extraction, crystallization, chromatography 
and the like. 

Moreover, compound (1-5) in accordance with this invention can be produced for example 
by the following process. 




[wherein, each symbol is the same as above]. 

(Step 5). This step is process to produce compound (9) by reacting compound (8) and the 
said compound (2). 
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As XI, chlorine atom is preferred. 

In this reaction, reaction conditions such as the equivalent number of compounds, reaction 
temperature, reaction solvent or the like are same as in aforesaid step 1. 

Compound (9) obtained in this way is isolated and purified by well known separation and 
refinement means, for example concentration, vacuum concentration, reprecipitation, 
solvent extraction, crystallization, chromatography and the like, or can be subjected to next 
step without isolating. 

(Step 6). This step is process to produce compound-(I-5) in accordance with this invention 
by reacting compound (9) and compound (4) or (6) in the presence of base. 

Amount of compound (4) or (6) used in this step is usually 0.2-10 equivalents, preferably 
1-3 equivalents with respect to 1 equivalent of compound (9). 

As the base used in this step, for example, tertiary aliphatic amine such as trimethylamine, 
triethylamine, N,N-diisopropyl ethylamine, N-methylmorpholine, N-methylpyrrolidine, N- 
methylpiperidine, N,N-dimethylaniline, l,8-diazabicyclo[5.4.0] undeca-7-ene (DBU), 1,5- 
azabicyclo[4.3.0] nona-5-ene (DEN) or the like, aromatic amine such as pyridine, 4- 
dimethylaminopyridine, picoline, lutidine, quinoline or isoquinoline and the like, alkali 
metal such as metallic potassium, metallic sodium, metallic lithium and the like, alkali 
metal hydride such as sodium hydride, potassium hydride and the like, alkali metal alkyi 
compound such as butyllithium and the like, alkali metal alkoxide such as potassium-tert 
butylate, sodium ethylate or sodium methylate and the like, alkali metal hydroxide such as 
potassium hydroxide, sodium hydroxide and the like, alkali metal carbonate such as 
potassium carbonate, sodium carbonate, cesium carbonate and the like are proposed. 
Wherein for example tertiary aliphatic amine, alkali metal hydride, alkali metal carbonate or 
alkali metal alkoxide is preferred, and in particular for example triethylamine, N,N- 
diisopropyl ethylamine, l,8-diazabicyclo[5.4.0] undeca-7-ene (DBU), sodium hydride or 
potassium carbonate, potassium-tert butylate, alkali metal alkoxide such as sodium ethylate 
or sodium methylate and the like are more preferred. 
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Amount of base used in this step is usually 0.2-10 equivalents, preferably 1-5 equivalents 
with respect to 1 equivalent of compound (9). 

Reaction solvent used is not restricted in particular, provided it does not hinder the reaction. 
However, for example, inert solvent is preferred, and as embodiments for example, 
methylene chloride, chloroform, 1 ,2-dichloromethane, trichloroethane, DMF, DMA, NMP, 
acetone, ethanol, isopropanol, tert butanol, tert amyl alcohol, ethyl acetate, methyl acetate, 
acetonitrile, benzene, xylene, toluene, 1,4,-dioxane, THF, dimethoxyethane or a mixed 
solvent thereof is proposed. DMF, DMA, NMP, acetonitrile, isopropanol, tert amyl alcohol 
and the like are preferred, and DMF or DMA and the like is more preferred. 

The reaction time is usually 0.2-100, preferably 1-40 hours. . 

Usually the reaction temperature is -20 degrees to temperature of boiling point of solvent, 
preferably 0 degrees to temperature of boiling point of solvent. 

Compound (1-5) in accordance with this invention obtained in this way can be isolated and 
purified by well known separation and refinement means, for example concentration, 
vacuum concentration, reprecipitation, solvent extraction, crystallization, chromatography 
and the like. 

Substituted quinazoline or pyridopyrimidine derivative put forward by this invention can be 
present as pharmacologically acceptable salt, and, the aforesaid salt can be produced in 
accordance with normal methods using a compound of the aforesaid (1-3) (1-4) or (1-5), 
which are included in compound (I) in accordance with this invention. 

Compound in accordance with this invention can be made into the pharmacologically 
acceptable salt or ester by conventional procedures, and moreover conversely can be 
converted to free compound from salt or ester in accordance with normal methods. . 

As the aforesaid acid addition salt, the acid addition salt which is for example hydrohalic 
acid salt such as hydrochloride, hydrofluoride, hydrobromide, hydroiodide or the like, 
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inorganic acid salt such as nitrate, perchlorate, sulfate, phosphate, carbonate or the like; or 
organic acid salt , lower alkyl sulfonic acid salt such as methanesulfonate, 
trifluoromethanesulfonate, ethanesulfonate or the like, aryl sulfonic acid salt such as 
benzensulphonate, p-toluenesulfonate or the like, organic acid salt such as fumarate, 
succinate, citrate, tartrate, oxalate, maleate or the like, and organic acid such as amino acid 
or the like such as glutamate, aspartate or the like may be proposed. 

Moreover, when the compound of this invention has acidic group in the said group, for 
example, a caiboxyl group or the like, the aforesaid compound may be converted to the 
corresponding pharmacologically acceptable salt by treating with base. As the aforesaid 
base addition salt, for example, alkali metal salt such as sodium, potassium and the like, 
alkaline earth metal salt such as calcium, magnesium and the like, ammonium salt, organic 
base such as guanidine, triethylamine, dicyclohexylamine and the like, may be proposed. 

Furthermore, the compound of this invention may be present as arbitrary hydrate or solvate 
of the free compound or salt thereof. 

Moreover, conversely, in accordance with normal methods, conversion can be carried out to 
free compound from salt or ester, too. 

Moreover, stereoisomer such as optical isomer, diastereoisomer, geometric isomer or the 
like, or tautomer, of the compound in accordance with this invention may exist, depending 
on its substituents. These isomers may all be said to be included in the compounds in 
accordance with this invention. Furthermore, arbitrary mixtures of these isomers may also 
be said to be included in compounds in accordance with this invention. 

When the compound of this invention is used clinically, it may be formulated 
pharmaceutical^ with pharmacologically acceptable additive added to suit the form of 
administration. As additive in such cases, various additive usually used in pharmaceutical 
preparation sphere can be used, for example gelatin, lactose, refined sugar, titanium oxide, 
starch, crystalline cellulose, hydroxypropyl methyl cellulose, carboxymethylcellulose, 
maize starch, microcrystalline wax, white petrolatum, magnesium metasilicate aluminate, 
anhydrous calcium phosphate, citric acid, trisodium citrate, hydroxypropylcellulose, 



©Rising Sun Communications Ltd. 



http://wwwjrisingsun. co. uk 



WO2005-090332 



48 



Caution : Translation Standard is 
Post-Edited Machine Translation 



sorbitol, sorbitan fatty acid ester, polysorbate, sucrose fatty acid ester, polyoxyethylene, 
hardened castor oil, polyvinylpyrrolidone, magnesium stearate, light anhydrous silicic acid, 
talc, vegetable oil, benzyl alcohol, gum arabic, propylene glycol, polyalkyiene glycol, 
cyclodextrin, hydroxypropyl cyclodextrin and the like may be proposed. 

A mixture of the compound of this invention and the aforesaid additive may be used as 
solid preparation (tablet, encapsulated formulation, granule, powder, suppository or the like) 
or liquid preparation (syrup, elixir agent, injection agent or the like). These preparations 
may be prepared according to ordinary process in pharmaceutical preparation sphere. 
Moreover, liquid preparation may be one which is dissolved or suspended in water or other 
suitable vehicle at the time of use. Moreover, particularly in the case of injection agent, it 
may be dissolved or suspended in physiological saline or glucose liquid in accordance with 
requirements, and moreover, a buffer agent and preservative may be added. These 
preparations may contain the compound of this invention in proportions of 1.0-100 wt.%, 
preferably 1.0-60 wt.%. 

The pharmaceutical formulation of the compound of this invention can for example be 
carried out according to the following Preparation Example. 

Preparation Example 1 

10 pts. of compound of Example 1 described subsequently, heavy magnesia 15 pts. and 
lactose 75 pts. are uniformly mixed and are made into 350 micrometer or less powder or 
fine granulate. This powder is introduced into capsule container, and encapsulated 
formulation is formed. 

Preparation Example 2 

45 pts. of compound of later described Example 1, starch 15 pts, lactose 16 pts, crystalline 
cellulose 21 pts, polyvinyl alcohol 3 pts. and distilled water 30 pts are uniformly mixed, and 
thereafter, the mixture is pulverized, granulated, and dried, thereafter, the granules were 
classified and thereby granules having size of a diameter of 1410-177 \im are produced. 

Prepgration Example 3. 

Granules are produced by the same process as in Preparation Example 2, thereafter, calcium 
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stearate 3 pts. is added to this granule 96 pts., the mixture is compression-molded, and tablet 
of a diameter of 10 mm is produced. 

Preparation Example 4 

Crystalline cellulose 10 pts. and calcium stearate 3 pts. are added to 90 pts. of granules 
obtained by the process of Preparation Example 2, the mixture is compression-molded, and 
it is formed into tablet of a diameter of 8 mm. Thereafter, syrup gelatin, precipitated 
calcium carbonate mixed suspension is added to this, and sugar coated tablet is produced. 

When the compound of this invention is used in clinical field, the dose and administration 
frequency thereof are different depending on the distinction of sex, age, body weight of the 
patient, severity of symptom, kind / range of target treatment effect or the like, however, in 
the case of oral administration, it is generally about 0.001 -lOOmg/kg, preferably about 0.01- 
50mg/kg per day for an adult and is more preferably about 0.1-10 mg. There may be a case 
wherein the use of dose with the range beyond these limits is necessary. 

As example of an appropriate quantity for oral administration, as single dosing or plurality 
of adminstrations of 2-4 times per day, it is from at least about 0.01 mg to at most 2.0 g. 
Preferably, the range of dose is from about 1.0 mg to about 200 mg by administration once 
or twice per day. More preferably, the range of dose is from about 10 mg to 100 mg by 
administration of once per day. 

When intravenous administration or oral administration is used, a typical administration 
range is from about 0.001 mg about 100 mg with compound of formula (I) per 1 kg weight 
per day (preferably from 0.01 mg to about 10 mg) and more preferably it is from about 0.1 
mg to 10 mg of compound of formula (1) per 1 kg weight per day. 

As described earlier, the medicinal composition includes compound of formula (I) and 
pharmacologically acceptable carrier. The term "composition" includes a product formed by 
directly or indirectly combining, compounding or aggregating two or more arbitrary 
components, a product formed as a result of dissociation of one or more components, or a 
product formed as a result of other types of actions or interaction between components, as 
well as the active and inert component that consitute the acrrier (including pharmaceutical^ 
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acceptable excipient). 

A composition which is formed by combination with pharmacologically permitted carrier 
and which contains compound of formula (I) in an effective dose for therapy, prevention or 
delay the onset of type II diabetes mellitus, is preferred. 

When an effective dose of compound in accordance with this invention is administered to 
mammals, more particularly to human, any appropriate administration route can be used 
For example, oral, rectum, local, vein, eye, lung, nose or the like can be used. As examples 
of administrative forms, there are tablet, troche, powder, suspension, solution, encapsulated 
formulation, cream, aerozol or the like, and tablet for oral administration is preferred. 

When a composition for oral administration is prepared, any kind of vehicle usually used 
for ordinary drug can be used, and for example there are water, glycol, oil, alcohol, flavor 
additive, preservation charges, coloring agent or the like, and when a liquid composition for 
oral administration is prepared, for example, suspension, elixir agent and solution are 
proposed, and as carrier, for example, starch, sugar, microcrystalline cellulose, diluent, 
granulating agent, lubricant, binding agent, disintegrating agent or the like are proposed. 
When a solid body composition for oral administration is prepared, for example, powder, 
encapsulated formulation, tablet or the like are proposed, and among these, a solid body 
composition for oral administration is preferred. 

From the ease of administration, tablet and encapsulated formulation are the most useful 
oral administration forms. The tablet can be coated using standard aqueous or non-aqueous 
technique in accordance with requirements. 

In addition to the aforesaid ordinary administrative forms, the compound associating with 
formula (I) can be administered with release regulation means and/or delivery apparatus in 
accordance with for example U.S. patent number 3,845,770, 3,916,899, 3,536,809, 
3,598,123, 3,630,200 and 4,008,719. 

As medicinal composition in accordance with this invention suitable for oral administration, 
an encapsulated formulation containing pre-determined quantity of active component as 
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powder, or granule, or a water soluble liquid, water insoluble liquid, emulsion of water-in- 
oil type emulsion or oil-in-water type emulsion, cachet agent or tablet can be nominated. 
Such composition can be prepared using any kind of process in pharmaceutics, and all of 
the process includes a process in which the active component and a carrier comprising one 
or two or more necessary components are put together. 

Generally, active ingredient and liquid carrier or well separated solid carrier or both are 
mixed thoroughly and uniformly, thereafter, composition is prepared by forming the 
product into suitable shape in accordance with requirements. For example, the tablet is in 
accordance with requirements prepared with 1 or more subspecies by compression and 
molding. Compression tablet is prepared by mixing in accordance with requirements mixed 
with binding agent, lubricant, inert excipient, detergent or dispersant, and by compressing 
the active component into arbitrary shape of powder, granules or the like. The formed tablet 
is prepared by molding a mixture wet powdery compound and inert liquid of diluent using a 
suitable machine. 

Preferably each tablet includes active ingredient from about 1 mg to 1 g, and each cachet 
agent or encapsulated formulation includes active ingredient from about 1 mg to 500 mg. 

Examples of administrative form of drug related to the compound of formula (1) are as 
follows. 

Table 1 

Suspension for injection (I. M.) 



mg/ml 



Compound of formula (I) 
Methyl cellulose 



5.0 



10 



Tween 80 



0.5 



Benzyl alcohol 



9.0 



Benzalkonium chloride 



1.0 



Water used for injection is added, and the composition is made up to 1 .0 ml. 
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Table 2 

Tablet 

mg/tablet 



Compound of formula (I) 25 

Methyl cellulose 415 

Tween 80 14.01 

Benzyl alcohol 43.5 



Total 500 mg. 

Table 3 

Encapsulated formulation 

mg/capsule 
Compound of formula (I) 25 
Lactose powder 573.5 
Magnesium stearate 1.5 

Total 600 mg. 

Table 4 

Aerozol 

per container 



Compound of formula (I) 24 mg 

Lecithin, NF Liq. Cone. 1.2 mg 

Trichlorofluoromethane, NF 4.025 g 

Dichlorodifluoromethane, NF 1 2. 1 5 g 



The compound of formula (1) can be used in combination with other agents used for therapy 
/ prevention / delay of onset of type II diabetes mellitus in addition to the diseases or 
symptoms related to type II diabetes mellitus. The said other agents can be administered 
simultaneously to the compound of formula (I) or separately by usual administration route 
and the dose. 

When the compound of formula (I) is used simultaneously with 1 or more agents, a 
medicinal composition including the compound of formula (I) and these other agents is 
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preferable. Accordingly, the medicinal composition in accordance with this invention also 
includes 1 or more active components in addition to the compound of formula (I). Examples 
of active components to be used in combination with the compound of formula (I) may not 
be limited to the followings, which may be administered separately or administered as the 
same medicinal composition. 

(a) Other glucokinase activator, 

(b) Biguanide (for example buformin, metformin, phenformin), 

(c) PPAR agonist (for example troglitazone, pioglitazone, rosiglitazone), 

(d) Insulin, 

(e) Somatostatin, 

(f) a-glucosidase inhibitor (for example Voglibose, miglitol, acarbose), and 

(g) Insulin secretion accelerating agent (for example acetohexamide, caibutamide, 
chlorpropamide, glibournuride, gliclazide, glimerpiride, glipizide, gliquidone, glisoxepide, 
glyburide, glyhex amide, glypin amide, phenbut amide, tolaz amide, tolbut amide, tolcycl 
amide, nateglinide, repaglinide). 

Weight ratio of compound of formula (I) with respect to the second active ingredient 
changes in a wide range, and moreover, it depends on the effective dose of each active 
ingredient. Accordingly for example, when PPAR agonist is used in combination with 
compound of formula (I), the weight ratio with respect to PPAR agonist of compound of 
formula (I) is generally about 1000:1 - 1:1000 and is preferably about 200:1 - 1:200. The 
combination of the compound of formula (I) and other active ingredient are in the said 
range. However, in each case, the effective dose of each active ingredient should be used. 

Ordinary physician, veterinarian or clinician can easily determine the effective drug dose 
necessary to prevent, inhibit or arrest the progress of the disease. 
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Examples 

Below this invention is further described in greater detail by reference to Examples. 
However, this invention is not restricted in any way by these Examples. 

As silica gel column chromatography in Examples, Wakogel (Registered Trade Name) C- 
300 made by Wako Junyaku Co. or KP-Sil (Registered Trade Name) Silica prepacked 
column made by Biotage Co. was used. As the thin layer chromatography for separation, 
Kieselgel TM60F254, Art. 5744 made by Merck Corp. was used. As basic silica gel column 
chromatography, Chromatorex (Registered Trade Name) NH (100-250 mesh or 200-350 
mesh) made by Fuji Sylisia Chemicals Co. was used. 

Mass spectrum was measured with electro spray ionization method (ESI) or atmospheric 
pressure chemical ionization (APCI) using micromass ZQ made by Waters Co. 

NMR spectrum was measured using Gemini-200 (200MHz; Varian), Gemini-300 
(300MHz; Varian), Mercury 400 (400MHz; Varian) or lnova 400 (400MHz; Varian) type 
spectrometer, and as an internal standard, dimethylsulfoxide when measurement carried out 
with heavy dimethyl sulphoxide solution, and the total 5 value was shown with ppm. 

The meanings of abbreviation in Examples are shown below. 

i-Bu: isobutyl group 

n-Bu: n-butyl group 

t-Bu: t-butyl group 

Me: methyl group 

Et: ethyl group 

Ph: phenyl group 

i-Pr: isopropyl group 

n-Pr: n-propyl group 

CDC13: deuterated chloroform 

CD30D: deuterated methanol 

DMSO-d6: heavy dimethyl sulphoxide 

The meanings of abbreviation in nuclear magnetic resonance spectrum are shown below. 
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s: singlet 

d: doublet 

dd: double doublet 

t: triplet 

m: multiplet 

br: broad 

q: quartet 

J: coupling constant 
Hz: hertz 

Example 1 



r6-f4H-r 1.2.41 triazol-3-vl sulphanvllquinazolin-4-vl]-thiazolo [5 r 4-b] pyridine-2-yl-amine 
4-chloro-6-iodo-quinazoIine 1.00 g (3.44 mmol) and thiazolo [5,4-b] pyridine-2-yl-amine 
0.70 g (4.64 mmol) were heated with stirring in phenol (10 ml) at 135°C for four hours. 
Chloroform was added to the reaction liquor and washed with lN-sodium hydroxide 
aqueous solution. The organic layer was dried and concentrated, and thereafter the obtained 
residue was purified using silica gel column chromatography (chloroform : methanol = 50 : 
1) and (6-iodo-quinazolin-4-yl)-thiazolo [5,4-b] pyridine-2-yl-amine 486 mg (yield: 35 %) 
was obtained as a yellow solid. 

Into N,N-dimethylacetamide solution (2 ml) of the obtained iodo body 80 mg (0.197 mmol) 
were added copper iodide 38 mg (0.197 mmol), cesium carbonate 128 mg (0.394 mmol) 
and 3-mercapto-l,2,4-triazole 30 mg (0.295 mmol), and thereafter the mixture was stirred at 
140°C for five hours. Water was added to the reaction liquor, and extraction was carried out 
with chloroform. The organic layer was dried and concentrated, and thereafter the obtained 
residue was purified using thin layer silica gel chromatography (chloroform : methanol = 8 : 
1) and the title compound 15 mg (yield: 20 %) was obtained as a yellow solid. 
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1H-NMR(C0C13) 5: 7.43-7.46 (1H, m), 7.82 (1H, d, J = 8.8 Hz), 7.90 (1H, d, J = 8.8 Hz), 
8.05 (1H, d, J = 8.0 Hz), 8.18 (1H, s), 8.31 (1H, s), 8.43 (1H, d, J - 3.6 Hz), 8.69 (1H, s). 
ESI-MS (m/e): 379 (M+H)+. 

Using the same process as in aforesaid Example 1, compounds of Examples 2-21 were 
obtained. Below analysis data of these compounds is shown. 

Example 2 




f 6-f4-me tfwl-4H-n ,2.41 triazol-3-vI sulnhanvlVquinazolin-4-vl]-thiazol-2-vl-amine. 

The compound of Example 2 was produced by the same process as in Example 1, a process 

based on this or a combination of these and a normal procedure, using 4-chloro-6-iodo- 

quinazoline, 2-amino-thiazole and 3-mercapto-4-methyl-l,2,4-triazole. 

1H-NMR (CDC13) 5 : 3.66 (3H, s), 7.02 (1H, d, J = 3.6 Hz), 7.51 (1H, d, J = 3.6 Hz), 7.60- 

7.80 (2H, m), 8.00-8.35 (2H, m), 8.49 (1H, brs). 

ESI-MS (m/e): 342 (M+H)+. 

Example 3 




r 6-(4-methvl-4H-ri .2.41 triazol-3-vl subhanvn-quinazolin-4-vl]-pyrazine-2-yUamine. 
The compound of Example 3 was produced by the same process as in Example 1, a process 
based on this or a combination of these and a normal procedure, using 4-chloro-6-iodo- 
quinazoline, 2-amino-pyrazine and 3-mercapto-4-methyl-l,2,4-triazoie. 
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1H-NMR (CDC13) 6 : 3.68 (3Hx2/3, s), 3.70 (3Hxl/3, s), 7.38-7.70 (2Hx2/3, m), 7.77-7.98 
(2Hxl/3, m), 8.03-8.62(4H, m), 8.62 (1Hx2/3, brs), 8.70 (1Hx2/3, brs), 8.99 (lHxl/3, brs), 
10.00 (lHxl/3, brs). 
ESI-MS (m/e): 337 (M+H)+. 

Example 4 




(6-phenoxv quinazolin-4-ylV-pvrazine-2-yl-amine 

The compound of Example 4 was produced by the same process as in Example 1, a process 
based on this or a combination of these and a normal procedure, using 4-chloro-6-iodo- 
quinazoline, 2-amino-pyrazine and phenol. 

1H-NMR (CDC13) 5 : 7.06-7.20 (2H, m), 7.35-7.52 (3H, m), 7.60-8.30 (5H, m), 8.37 
(lHxl/2, brs), 8.62 (lHxl/2,brs), 8.89 (lHxl/2,brs), 10.07 (lHx 1/2, brs). 
ESI-MS (m/e): 316 (M+H) +. 

Example 5 




f6-f4H-f L2.41 triazol-3-vl sulphanvl)-quinazolin-4-vl1-pvrazine-2-yl-amine 
The compound of Example 5 was produced by the same process as in Example 1, a process 
based on this or a combination of these and a normal procedure, using 4-chloro-6-iodo- 
quinazoline, 2-amino-pyrazine and 3-mercapto-l,2,4-triazole. 

1H-NMR (CDC13) 5 : 7.85-7.98 (2H, m), 8.04-8.60 (4H, m), 8.63 (lHxl/3, brs), 8.74 
(lHxl/3, brs), 8.85 (!Hx2/3, brs), 9.95 (1Hx2/3, brs). 
ESI-MS (m/e): 323 (M+H)+. 
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Example 6 




r6-(4-me tfwl-4H-n.2.41 triazol-3-vl sulDhanviyquinazolin-4-vl]-thiazolo [5.4-b] pvridine- 
2-yl-ginjne 

The compound of Example 6 was produced by the same process as in Example 1, a process 
based on this or a combination of these and a normal procedure, using 4-chloro-6-iodo- 
quinazoline, thiazolo [5,4-b] pyridine-2-yl-amine and 3-mercapto-4-methyl-l,2,4-triazole. 
1H-NMR (CDC13) 6 : 3.72 (3H, s), 7.38 (1H, dd, J = 8.0, 4-4 Hz), 7.70-7.83 (3H, m), 7.98 
(1H, d, J = 8.0 Hz), 8.35 (1H, s), 8.45 (1H, dd, J = 4.4, 1.6 Hz), 8.57 (1H, s). 
ESI-MS (m/e): 393 (M+H)+. 



(6-phenoxv-quinazolin-4-vlV-thiazol o [5 f 4-b] pyridine-2-yl-amine 

The compound of Example 7 was produced by the same process as in Example 1, a process 
based on this or a combination of these and a normal procedure, using 4-chloro-6-iodo- 
quinazoline, thiazolo [5,4-b] pyridine-2-yl-amine and phenol. 



1H-NMR (CDC13) 5 : 7.07-7.27 (3H, m), 7.32-7.58 (4H, m), 7.77 (1H, d, J - 8.7 Hz), 7.99 
(1H, dd, J = 8.1, 1.5 Hz), 8.13 (1H, d, J = 3.0 Hz), 8.23 (1H, s), 8.44 (1H, dd, J = 4.7, 1.5 
Hz). 

ESI-MS (m/e): 372 (M+H)+. 



Example 7 
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Example 8 




re-^^fluoro-phenoxy^uinazolin^-vll-thiazolo [5.4-b] pyridine-2-vl-amine 

The compound of Example 8 was produced by the same process as in Example 1, a process 

based on this or a combination of these and a normal procedure, using 4-chloro-6-iodo- 

quinazoline, thiazolo [5,4-b] pyridine-2-yl-amine and 2-fluorophenol. 

1H-NMR (CDC13) 5 : 7.19-7.77 (6H, m), 7.77 (1H, d, J = 9.0 Hz), 7.99 (1H, br-d, J = 7.5 

Hz), 8.04 (1H, m), 8.22 (1H, s), 8.45 (1H, m). 

ESI-MS (m/e): 390 (M+H)+. 

Example 9 




r6-fl-methvl-lH-imidazol-2-vl sulphanvllquinazoline-4 vl]-th iazolo [5,4-b] pvridine-2-yl- 
amine 

The compound of Example 9 was produced by the same process as in Example 1, a process 
based on this or a combination of these and a normal procedure, using 4-chloro-6-iodo- 
quinazoline, thiazolo [5,4-b] pyridine-2-yl-amine and 2-mercapto-l-methyl-imidazole. 
1H-NMR (CDC13) 5 : 3.74 (3H, s), 7.15 (1H, brs), 7.41 (1H, brs), 7.41 (1H, dd, J = 8.1, 4.8 
Hz), 7.43-8.00 (3H, m), 8.03 (1H, dd, J = 8.1, 1.5 Hz), 8.40-8.52 (2H, m). 
ESI-MS (m/e): 392 (M+H)+. 
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Example 10 




r6-(pvridin-2-vI sulphanvlVquinazolin-4-vll-thiazQlQ [5.4-h] pyridi ne-2-yl-amine 

The compound of Example 10 was produced by the same process as in Example 1, a 

process based on this or a combination of these and a normal procedure, using 4-chloro-6- 

iodo-quinazoline, thiazolo [5,4-b] pyridine-2-yl-amine and 2-mercaptopyridine. 

1H-NMR (CDC13) 6 : 7.04-7.16 (2H, m), 7.39 (1H, dd, J = 8.1, 4.8 Hz), 7.64 (1H, m), 7.78 

(1H, br-d, J = 8.7), 7.90-8.04 (2H, m), 8.29 (1H, brs), 8.41-8.52 (2H, m), 8.33 (1H, brs). 

ESI-MS (m/e): 389 (M+H)+. 

Example 11 



rfr-(4^nrethy|-4H-[1,2,4] triazol-3-yl sulphanvn-quinazolin-4-yl]-r3-methvl-[ 1 r 2 r 4 ] 

thiadiazol-5-yl-amine) 

The compound of Example 11 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure, using 4-chloro-6- 
iodo-quinazoline, 5 -amino -2 -methyl- 1 ,2,4-thiadiazole and 3-mercapto-4-methyl- 1 ,2,4- 
triazole. 



1H-NMR(CDC13) 8 2.59 (3H, s), 3.73 (3H, s), 7.87 (1H, d, J = 8.8 Hz), 7.95 (1H, d, J = 8.8 
Hz), 8.37 (1H, s), 8.55 (1H, s), 8.97 (1H, s). 
ESI-MS (m/e): 357 (M+H)+. 




PH 3 
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Example 12 




[6-(pyrimidin-2-yl sylphanyl>quinazolin-4-yl]'thiazQlo [514-b] pyridine-i^yl-amine 

The compound of Example 12 was produced by the same process as in Example 1, a 

process based on this or a combination of these and a normal procedure, using 4-chloro-6- 

iodo-quinazoline, thiazolo [5,4-b] pyridine-2-yl-amine and 2-mercaptopyrimidine. 

1H-NMR (CDC13) 5 : 7.07 (1H, t, J = 4.8), 7.39 (1H, dd, J = 8.1, 4.8 Hz), 7.80-8.12 (3H, 

m), 8.40-8.60 (4H, m), 8.78 (1H, m). 

ESI-MS (m/e): 390 (M+H) +. 

Example 13 



r6-f4-methvl-4H-r 1.2.41 triazol-3-yl sulphanvn-quinazoline-4-yl]-thiazolo [5,4-b] pyridine- 
2-yI-amipe 

The compound of Example 13 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure, using 4-chloro-7- 
fluoro-6-iodo-quinazoline, thiazolo [5,4-b] pyridine-2-yl-amine and 3-mercapto-4-methyl 
1,2,4-triazole. 

1H-NMR (CDC13) 6 : 3.82 (3H, s), 7.41 (1H, dd, J = 8.1, 4.8 Hz), 7.59 (1H, br-d, J = 11.1 
Hz), 7.98 (1H, br-d, J = 8.1 Hz), 8.37 (1H, s), 8.46 (1H, br-d, J = 4.8 Hz), 8.60-8.90 (2H, 
m). 

ESI-MS (m/e): 411 (M+H) +. 
Example 14 
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r6-(4-methYl-4H-N.2.41 triazol-3-vl sulnhanvn-quina7o1in- 4 -vl]>thia7o1n [4.5-b] pvrazine- 
2-vl-amine 

The compound of Example 14 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure, using 4-chloro-6- 
iodo-quinazoline, thiazolo [5,4-b] pyrazine-2-yl- amine and 3-mercapto-4-methyI 1,2,4- 
triazole. 

1H-NMR (CDC13) 5 : 3.72 (3H, s), 7.74-7.81 (2H, m), 8.26 (1H, d, J = 2.8 Hz), 8.37 (1H, d, 
J = 2.8 Hz), 8.49 (1H, s), 8.62 (1H, d, J = 1.6 Hz), 8.77 (1H, s). 
ES1-MS (m/e): 394 (M+H)+. 



Example 15 




Ben^thiazol-a-vl-fe-^-methvUH-n .2.41 triazol-Vvl R u lDhanvlVquinazolin-4-vl]-amine 
The compound of Example 15 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure, using 4-chloro-6- 
iodo-quinazoline, 2-amino-benzothiazoIe and 3-mercapto-4-methyl 1,2,4-triazole. 
lH-NMR(CDCB) 5 3.68 (3H, s), 7.32 (1H, m), 7.45 (1H, m), 7.67-7.72 (2H, m), 7.79-7.81 
(2H, m), 8.3 1-8.34 (2H, m), 8.60 (1H, s). 
ESI-MS (m/e): 392 (M+H)+. 
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Example 16 



N, 




r6-(3H-n.2.3J triazoI-4-vl sulphanyllquinazol ine-4-4-ylj-thiazolo [5 f 4-b] pvridine-2-yl- 
amine 

The compound of Example 16 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure, using 4-chloro-6- 
iodo-quinazoline, thiazolo [5,4-b] pyridine-2-yl-amine and 3H-[1,2,3] triazole-4-thiol. 
1H-NMR (CDC13) 8 : 7.43 (1H, dd, J = 8.1, 4.8 Hz), 7.65-7.86 (2H, m), 7.88 (1H, s), 8.03 
(1H, dd, J = 8.1, 1.5 Hz), 8.39-8.60 (3H, m). 
ES1-MS (m/e): 379 (M+H)+. 

Example 17 



n-methvMH-pyrazol^-vlVfe-^-methvUH-tl^^] triazol-3 -vI sulphanyn-quinazolin-4- 
yl] one amine 

The compound of Example 17 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure, using 4-chloro-6- 
iodo-quinazoline, 3-amino-l-methyl-lH-[l,2] pyrazole and 3-mercapto-4-methyl 1,2,4- 
triazole. 

1H-NMR(CDC13) 5 3.74(3H, s), 3.91 (3H, s), 6.88 (1H, d, J = 2.4 Hz), 7.42 (1H, d, J - 2.4 
Hz), 7.89 (1H, dd, J - 2.0, 8.4 Hz), 8.03 (1H, d, J - 8.4 Hz), 8.36 (1H, s), 8.56 (1H, d, J = 
2.0 Hz), 8.78 (1H, s). 
ESI-MS (m/e): 339 (M+H)+. 
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Example 18 




[6-(4-methyl-4M-[]j ,2,4] friazol-3-yl sulpfaanyl)-quinazoHM-y^ 

The compound of Example 18 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure, using 4-chloro-6- 
iodo-quinazoline, 4-aminopyrimidine and 3 -mercapto-4-methyl 1,2,4-triazole. 
1H-NMR(CDCI9) 6 : 3.82 (3H, s), 7.45 (1H, m), 7.59-7.63 (2H, m), 7.95 (1H, dd, J = 8.8, 
1.6 Hz), 7.69 (1H, d, J = 8.0 Hz), 7.92 (1H, brs), 8.07 (1H, d, J = 8.8 Hz), 8.45 (1H, s), 8.50 
(1H, d, J = 1.6 Hz), 8.87 (lH,s). 
ESI-MS (m/e): 336 (M+H)+. 

Example 19 




(g-methyl-pyrazipe-2-yl)-[6-(4-methyl-4H-[l ,2,4] triazQl-3-yl sulphanyl)-quinazplm-4-yl]- 
amine 

The compound of Example 19 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure, using 4-chloro-6- 
iodo-quinazoline, 2-amino-5-methylpyrazine and 3-mercapto-4-methyl 1,2,4-triazole. 
1H-NMR(CD30D) 5 : 2.61 (3H, s), 3.78 (3H, s), 7.87 (1H, d, J = 8.8 Hz), 7.95 (1H, dd, J = 
8.8, 2.0 Hz), 8.44 (1H, brs), 8.70 (1H, s), 8.74 (1H, d, J = 2.0 Hz), 8.83 (1H, s), 9.35 (1H, s). 
ESI-MS (m/e): 351 (M+H)+. 
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Example 20 



H 3 q^ 




r6-(4-methvl-4H-f 1 .2.41 triazol-3-vl sulphanvlVquina2olin>4-vl]-pvridine~2>yUamme 
The compound of Example 20 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure, using 4-chloro-6- 
iodo-quinazoline, 2-aminopyridine and 3-mercapto-4-methyl 1,2,4-triazole. 
IH-NMR(CDCD) 6 3.76 (3H, s), 7.33 (1H, m), 7.85-7.95 (2H, m), 8.12 (1H, m), 8.26-8.37 
(2H, m), 8.42 (1H, s), 8.63 (1H, s), 8.83 (1H, s). 
ESI-MS (m/e): 336 (M+H)+. 

Example 21 



(5-chlQro-thiazQl-2-yl)-[6-(4-)methyl-4H-[1.2.4] triazol-3-yl sulphanylVq uinazolin-4-yl]- 

amine 

The compound of Example 21 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure, using 4-chloro-6- 
iodo-quinazoiine, 2-amino-5-chloro thiazole and 3-mercapto-4-methyl 1,2,4-triazole. 
1H-NMR(CD30D) 5 : 3.72 (3H, s), 7.35 (1H, s), 7.70-7.78 (2H, m), 8.48 (1H, s), 8.53 (1H, 
d,J = 1.6Hz),8.68(lH,s). 
ESI-MS (m/e): 376 (M+H)+. 
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Example 22 




f6>f2-flUQro-l-fluQromethvl-ethQXvVquina2olin^yl] -thiazolo [5 r 4-b] pyridine-2-yl-amine 
4-chloro-6-hydroxy-quinazoline 500 mg (2.78 mmol), l,3-difluoro-2-propanol 800 mg 
(8.33 mmol) and triphenylphosphine 2.18 g (8.33 mmol) were dissolved in THF 30 ml, and 
diethylazo dicarboxylate 3.62 g (8.33 mmol) was added at room temperature. The reaction 
liquor was stirred at room temperature for further three hours, and thereafter, saturated 
aqueous sodium bicarbonate solution was added, and extraction was carried out with 
chloroform. The organic layer was dried and concentrated, and thereafter the obtained 
residue was purified using silica gel column chromatography (hexane : ethyl acetate =1:2) 
and 4-chloro-6-(2-fluoro-l-fluoromethyl-ethoxy)-quinazoline 530 mg (yield: 74 %) was 
obtained as a yellow solid. 

The obtained chloro body 38 mg (0.147 mmol) and thiazolo [5,4-b] pyridine-2-yl-amine 22 
mg (0.147 mmol) were heated with stirring in phenol (0.2 ml) at 140°C for two hours. 
Chloroform was added to the reaction liquor and the reaction liquior was washed with IN- 
sodium hydroxide aqueous solution. The organic layer was dried and concentrated, and 
thereafter the obtained residue was purified using thin layer silica gel chromatography 
(chloroform : methanol =10:1) and the title compound 15 mg (yield: 27 %) was obtained 
as a yellow solid. 

1H-NMR (CDC13) 5 : 4.70-4.73 (2H, m), 4.84-4.86 (2H, m), 4.90-5.02 (2H, m), 7.36 (1H, 
dd, J = 8.0, 4.4 Hz), 7.49 (1H, dd, J = 8.8, 2.8 Hz), 7.74 (1H, d, J = 8.8 Hz), 7.98 (1H, dd, J 
= 8.0, 1.6 Hz), 8.04 (1H, d, J = 2.8 Hz), 8.22 (1H, s), 8.45 (1H, dd, J = 4.4,.1.2 Hz). 
ES1-MS (m/e): 374 (M+H)+. 
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Example 23 



H 3 C 




N 



r6-isopropoxv-quina2olin>4-vlVpvra zine-2-yl-amine 

The compound of Example 23 was produced by the same process as in Example 22, a 
process based on this or a combination of these and a normal procedure, using 4-chloro-6- 
hydroxy-quinazoline, 2-propanol and 2-aminopyrazine. 

1H-NMR (CDC13) S : 1.43 (6H, d, J = 6.0 Hz), 4.70-4.90 (1H, m), 7.19-7.68 (2H, m), 7.89- 
8.08 (1Hx3/2, m), 8.18-8.40 (2H, m), 8.71 (lHxl/2, brs), 8.83 (lHxl/2, brs), 10.10 (lHxl/2, 
brs). 

ESI-MS (m/e): 282 (M+H)+. 
Example 24 



(6-isopropoxv-qutoazolin-4-vlVthiazolo [5 r 4-b] pyridine-2-yl-amine 

The compound of Example 24 was produced by the same process as in Example 22, a 
process based on this or a combination of these and a normal procedure, using 4-chloro-6- 
hydroxy-quinazoline, 2-propanol and thiazolo [5,4-b] pyridine-2-yl-amine. 



1H-NMR (CDC13) 5 : 1.43 (6H, d, J = 6.0 Hz), 4.85 (1H, brs), 7.34 (1H, dd, J = 8.4, 4.0 
Hz), 7.38 (1H, d, J = 8.0 Hz), 7.71 (1H, brs), 7.90 (1H, brs), 7.95 (1H, dd, J = 8.0, 1.2 Hz), 
8.20 (1H, brs), 8.43 (1H, d, J = 4.0 Hz). 
ESI-MS (m/e): 338 (M+H)+. 




©Rising Sun Communications Ltd 



httpi/Mwwjrisingsun. co. uk 



WO2005-090332 



68 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Example 25 




I N 



Hi 



\ fi- fc-hvdroxv-f 1 SVmethvl-ethoxv-quinazolin-4-y 1 )]-thiazolo [5,4-b] pyridine-2-vl-arnine 
The compound of Example 25 was produced by the same process as in Example 22, a 
process based on this or a combination of these and a normal procedure, using 4-chloro-6- 
hydroxy-quinazoline, (2S)-l-(tert-butyldimethylsilyloxy)-2-propanol and thiazolo [5,4-b] 
pyridine-2-yl-amine. 



1H-NMR (DMSO) & : 135 (3H, d, J = 6.0 Hz), 3.61-3.67 (2H, m), 4.75 (1H, m), 7.61 (1H, 
dd, J = 8.0, 4.8 Hz), 7.76 (1H, dd, J = 8.8, 2.4 Hz), 8.04 (1H, d, J - 8.8 Hz), 8.14 (1H, dd, J 
= 8.0, 1.6 Hz), 8.19 (1H, d, J = 2.4 Hz), 8.58 (1H, dd, J - 4.8, 1.6 Hz), 9.27 (1H, s). 
ESI-MS (m/e): 354 (M+H)+. 

Example 26 



(6-cvclopentvl oxv-quinazolin-4-vn-thiazolo T5.4-b] pvridme-2-vl-aminp 

The compound of Example 26 was produced by the same process as in Example 22, a 

process based on this or a combination of these and a normal procedure, using 4-chloro-6- 

hydroxy-quinazoline, cyclopentanol and thiazolo [5,4-b] pyridine-2-yl-amine. 

1H-NMR (CDC13) 6 : 1.69-2.05 (8H, m), 5.00 (1H, m), 7.34 (1H, dd, J = 8.0, 6.4 Hz), 7.37 

(1H, brs), 7.69 (1H, d, J = 8.0 Hz), 7.92 (1H, brs), 7.94 (1H, d, J = 8.0 Hz), 8.17 (1H, brs), 

8.43 (1H, brs). 

ESI-MS (m/e): 364 (M+H)+. 
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Example 27 



F 




r6-(2-fluoro-l-fluoromethvl-et^ 

The compound of Example 27 was produced by the same process as in Example 22, a 
process based on this or a combination of these and a normal procedure, using 4-chloro-6- 
hydroxy-quinazoline, l,3-difluoro-2-propanol and 3-amino-l -methyl- lH-[ 1,2] pyrazole. 
1H-NMR (CDC13) 6 : 3.86 (3H, s), 4.60-4.70 (2H, m), 4.74-4.85 (2H, m), 4.90 (1H, m), 
7.00 (1H, d, J - 2.4 Hz), 7.38 (1H, d, J = 2.4 Hz), 7.49 (1H, dd, J = 8.8, 2.4 Hz), 7.61 (1H, d, 
J = 2.4 Hz), 7.83 (1H, d, J = 8.8 Hz), 8.66 (1H, s). 
ESI-MS (m/e): 307 (M+H)+. 

Example 28 



r6-f2-fluoro-l-fluoromethyl-ethoxvVquinazolin-4-vl]-isoxazol-3-yl-amine 
The compound of Example 28 was produced by the same process as in Example 22, a 
process based on this or a combination of these and a normal procedure, using 4-chloro-6- 
hydroxy-quinazoline, l,3-difluoro-2-propanol and 3-aminoisoxazole. 

1H-NMR(CD30D) 5 : 4.72-4.84 (2H, m), 4.85-4.88 (2H, m), 5.05 (1H, m), 7.35 (1H, s), 
7.58 (1H, d, J = 8.8 Hz), 7.85 (1H, d, J = 8-8 Hz), 7.94 (1H, s), 8.45 (1H, s), 8.69 (1H, s). 
ESI-MS (m/e): 307 (M+H)+. 
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Example 29 



F 



F 




r6-f2-fluoro-l ■fluoromethyl-ethQXv)-quinazolin-4-yl]-r5-fIuQro-thia7olo [5 r 4-b] pyridine-2- 
yl)-amine 

The compound of Example 29 was produced by the same process as in Example 22, a 
process based on this or a combination of these and a normal procedure, using 4-chloro-6- 
hydroxy-quinazoline, l,3-difluoro-2-propanol and 5-fluoro-thiazolo [5,4-b] pyridine-2-yl- 
amine. 

1H-NMR(CD30D) 6 : 4.71-4.73 (2H, m), 4.83-4.85 (2H, m), 5.00 (1H, m), 7.00 (1H, dd, J 
= 8.8, 1.6 Hz), 7.47 (1H, dd, J - 8.8, 2.8 Hz), 7.73 (1H, d, J - 8.8 Hz), 8.01 (1H, d, J = 2.8 
Hz), 8.04 (1H, dd, J = 8.8, 1.6 Hz), 8.20 (1H, s). 
ESI-MS (m/e): 392 (M+H)+. 

Example 30 



r6-(2-fluoro-l-fluoromethvl-ethoxvVquinazolin-4-y1]-r5-me thoxy-thiazolo [5 f 4-b] pyridine- 
2-yl)-amine 

The compound of Example 29 was produced by the same process as in Example 22, a 
process based on this or a combination of these and a normal procedure, using 4-chloro-6- 
hydroxy-quinazoline, l^-difluoro-2-propanol and 5-methoxy-thiazolo [5,4-b] pyridine. 
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1H-NMR(CD30D) 5 : 4.04 (3H, s), 4.70-4.75 (2H, m), 4.80-4.86 (2H, m), 5.08 (1H, m), 
6.94 (1H, d, J - 8.4 Hz), 7.70 (1H, d, J = 8.4 Hz), 7.78-7.91 (2H, m), 8.12 (1H, d, J = 2.8 
Hz), 8.80 (1H, s). 
ESI-MS (m/e): 404. (M+H)+. 

Example 31 




6-f4H-n.2.41 triazol-3-vl sulphanvllpvrido [3.2-d] pvrimid m^-yl]-thiazolo [5.4-h] 
pyridm3-2-yI-amine 

4,6-dichloro-pyrido [3,2-d] pyrimidine 100 mg (0.503 mmol) and thiazolo [5,4-b] pyridine- 
2-yl-amine 76 mg (0.503 mmol) were heated with stirring in phenol (0.3 ml) at 140°C for 
two hours. Ethyl acetate was added to the reaction liquor, and furthermore the formed solid 
was purified using thin layer silica gel column chromatography (chloroform : methanol = 
10 : 1), and (6-chloro-pyrido [3-2-d] pyrimidine-4-yl)-thiazolo [5,4-b] pyridine-2-yl-amine 
78 mg (yield: 45 %) was obtained as a yellow solid. 

Into N,N-dimethylacetamide solution (1 ml) of the obtained chloro body 25 mg (0.080 
mmol) were added DBU 18 mg (0.120 mmol) and 3-mercapto-l,2,4-triazole 12 mg (0.120 
mmol) and thereafter, the mixture was stirred at 140°C for 3 hours. The reaction liquor was 
concentrated under reduced pressure and thereafter the obtained residue was refined using 
reverse phase separation HPLC (0.1 % TFA-containing water : acetonitrile = 90 : 10 to 10 : 
90), and the title compound 4 mg (yield: 13 %) was obtained as a yellow solid. 
1H-NMR(CD30D) 6 : 7.70 (1H, dd, J = 8.0, 4.8 Hz), 7.81 (1H, d, J = 8.4 Hz), 8.26 (1H, d, 
J = 8.4 Hz), 8.35 (1H, dd, J - 8.0, 1.6 Hz), 8.61-8.63 (2H, m), 9.07 (1H, s). 
ESI-MS (m/e): 380 (M+H)+. 
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Example 32 




(6-phenoxv-pvrido [3.2-d ] pvrimidine-4-vlVthiazol-2-vl-amine 

The compound of Example 32 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure, using 4,6-dichloro- 
pyrido [3,2-d] pyrimidine, 2-aminothiazole and phenol. 

lH-NMR(CDCB) 8 : 7.04 (1H, d, J = 3.6 Hz), 7.23 (2H, d, J = 8.4 Hz), 7.33 (1H, t, J = 7.2 
Hz), 7.48-7.52 (3H, m), 8.24 (1H, d, J = 8.8 Hz), 8.88 (1H, s), 9.53 (1H, s). 
ESI-MS (m/e): 322 (M+H)+. 

Example 33 




r6-(4- methvl-4H-n.2.41 triazol-3-vl sulphanvllpvrido [3.2-d] pvrimidin-4-yl]-thiazol-2-yl- 
amine 

The compound of Example 33 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure, using 4,6-dichloro- 
pyrido [3,2-d] pyrimidine, 2-aminothiazole and 3-mercapto-4-methyl-l,2,4-triazole. 
1H-NMR (CDC13) 8 : 3.82 (3H, s), 7.12 (1H, d, J = 3.6 Hz), 7.53 (1H, d, J = 3.6 Hz), 7.63 
(1H, d, J = 8.8 Hz), 8.14 (1H, d, J = 8.8 Hz), 8.63 (1H, s), 8.89 (1H, s). 
ESI-MS (m/e): 343 (M+H)+. 
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Example 34 




rH4-m6thv l'4H-fL2.41 triazol-3-vl sulnhanvlVpyrido T3.2-d] pvrimidin-4-v1]-thia?ofn 
[5.4-b] pyridine-2-yl-amine 

The compound of Example 34 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure, using 4,6-dichloro- 
pyrido [3,2-d] pyrimidine, thiazolo [5,4-b] pyridine-2-yl-amine and 3-mercapto-4-methyl- 
1,2,4-triazole. 

1H-NMR(CD30D) 6 : 3.85 (3H, s), 7.47 (1H, m), 7.68 (1H, d, J = 8.8 Hz), 8.09 (1H, m), 
820 (1H, d, J = 8.8 Hz), 8.46 (1H, brs), 8.74 (1H, brs), 8.95 (1H, brs). 
ESI-MS (m/e): 394 (M+H)+. 

Example 35 




r6-(5-met hYl-4H-rh2,41 triazol-3-vl sulphanvlVpvrido H.2-d] pvrimidin-4-vl]-thiazolo 
[5,4-b] pyridine-2-yl-amine 

The compound of Example 35 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 4,6-dichloro- 
pyrido [3,2-d] pyrimidine, thiazolo [5,4-b] pyridine-2-yl-amine and 3-mercapto-5-methyl- 
1,2,4-triazole. 

1H-NMR(CD30D) 5 : 3.85 (3H, s), 7.47 (1H, m), 7.68 (1H, d, J - 8.8 Hz), 8.09 (1H, m), 
8.20 (1H, d, J = 8.8 Hz), 8.46 (1H, brs), 8.74 (1H, brs), 8.95 (1H, brs). 
ESI-MS (m/e): 394 (M+H)+. 
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Example 36 




Thiazolo f5.4-b Pvridine-2-vl-f6-(3H-rK2.3] triazol-4- vl sulphanvllpyrido [3 r 2-d] 
pyrimidin-4 -yl]-amine 

The compound of Example 36 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 4,6-dichloro- 
pyrido [3,2-d] pyrimidine, thiazolo [5,4-b] pyridine-2-yl-amine and 3H-[1,2,3] triazole-4- 
thiol. 

1H-NMR (CDC13) 6 : 7.42 (1H, brs), 7.50 (1H, brs), 8.03-8.06 (2H, m), 8.13 (1H, d, J = 8.4 
Hz), 8.48 (1H, brs), 8.90 (1H, s). 
ESI-MS (m/e):380 (M+H)+. 

Example 37 



fe-methoxv-quinazolin^-vlVpvrazine^-yl-amine 

The compound of Example 37 was produced by the process used for production of (6-iodo- 
quinazolin-4-yl)-thiazolo [5,4-b] pyridine-2-yl-amine in Example 1, a process based on this 
or a combination of these and a normal procedure, using 4-chloro-6-methoxy-quinazoline 
and 2-aminopyrazine. 



1H-NMR (CDC13) 8 : 3.99 (3Hxl/2, s), 4.01 (3Hxl/2, s), 7.14-8.35 (5H, m), 8.39 (lHxl/2, 
brs), 8.72 (lHxl/2, brs), 8.85 (lHxl/2, brs), 10.10 (lHxl/2, brs). 
ESI-MS (m/e): 255 (M+H)+. 
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Example 38 




(6-hy(iroxy-qvim^;olin-4-yl)-ftii92;QlQ [5,4-b] pyridme-2-yl-MniDg 

The compound of Example 38 was produced by the process used for production of (6-iodo- 
quinazolin-4-yl)-thiazolo [5,4-b] pyridine-2-yl-amine in Example 1, a process based on this 
or a combination of these and a normal procedure, using 6-acetoxy-4-chloro-quinazoline 
and thiazolo [5,4-b] pyridine-2-yl-amine. 

1H-NMR (DMSO) 6 : 7.49-7.53 (2H, m), 7.77 (1H, brs), 7.98 (1H, brs), 8.07 (1H, brs), 
8.45 (1H, d, J = 3.6 Hz), 10.31 (1H, s). 
ESI-MS (m/e): 296 (M+H)+. 

Example 39 



6-(l-methylpvrazol-3-vl sulphanvlVthiazolo [5.4-b] pvridin-2-vl pvrido [3.2-d) pyrimidine- 
4-yl-amine 

The compound of Example 39 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 3-mercapto- 
1-methylpyrazole, thiazolo [5,4-b] pyridine-2-yl-amine and 4,6-dichloro-pyrido [3,2-d] 
pyrimidine. 

1H-NMR(CD30D) 5 : 4.09 (3H, s), 6.67 (1H, d, J = 2.0 Hz), 7.49 (1H, dd, J = 8.0, 4.8 Hz), 
7.53 (1H, d, J = 8.8 Hz), 7.76 (1H, d, J = 2.0 Hz), 8.06 (1H, d, J - 8.8 Hz), 8.13 (1H, dd, J = 
8.0, 1.6 Hz), 8.47 (1H, dd, J = 4-8,1.6 Hz), 8.92 (1H, s). 
ESI-MS (m/e): 393 (M+H)+. 
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Example 40 




f6-ethvl sulphanvlVthia zolo [5.4-b] pvridin-2-vl pvrido [3.2-d] pvrimidine-4-vl-arnine 
The compound of Example 40 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using ethanethiol, 
4,6-dichloro-pyrido [3,2-d] pyrimidine and thiazolo [5,4-b] pyridine-2-yl-amine. 
1H-NMR (CDC13) 5 : 1.53 (3H, t, J « 7.2 Hz), 3.40 (2H, q, J = 7.2 Hz), 7.41 (1H, dd, J = 
8.0, 4.8 Hz), 7.61 (1H, d, J - 8.8 Hz), 8.02 (1H, d, J = 8.8 Hz), 8.05 (1H, dd, J = 8.0, 1.6 
Hz), 8.51 (1H, dd, J = 4.8, 1.6 Hz), 8.95 (1H, s). 
ESI-MS (m/e): 341 (M+H)+. 

Example 41 




f5-mcthoxvmethvl-1.2.4>triazol-3-vl sulphanvn-thiaznln f5.4-b1 pvridin-2-vl pvrido [3,2-d] 
pvrimidine-4-yl-amine 

The compound of Example 41 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 3-mercapto- 
5-methoxymethyl [1,2,4] triazole, 4,6-dichloro-pyrido [3,2-d] pyrimidine and thiazolo [5,4- 
b] pyridine-2-yl-amine. 

1H-NMR(CD30D). 5 : 3.55 (3H, s), 4.75 (2H, s), 7.49 (1H, dd, J = 8.0-4.8 Hz), 7.73 (1H, d, 
J = 8.8 Hz), 8.10 (1H, d, J = 8.0 Hz), 8.14 (1H, d, J = 8.8 Hz), 8.48 (1H, d, J = 4.8 Hz), 8.96 
(1H, s). 

ESI-MS (m/e): 424 (M+H)+. 
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Example 42 




0\ 



(5-mcthvlpvrazme-2>vl\-6-(U.4-triazQl-3-vl sulphanvH pvrido [3.2-d] pvrimidine-4-yl- 



The compound of Example 42 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 3-mercapto- 
[1,2,4] triazole, 4,6-dichloro-pyrido [3,2-d] pyrimidine and 2-amino-5-methyl-pyrazine. 



1H-NMR(CD30D) 6 : 2.60 (3H, s), 7.64 (1H, d, J = 9.20 Hz), 8.06 (1H, d, J - 9.20 Hz), 
8.23 (1H, s), 8.52 (1H, s), 8.80 (1H, s), 9.88 (1H, d, J = 1-6 Hz). 
ESI-MS (m/e): 338 (M+H)+. 

Example 43 



6-(l-methyl imidazol-2-vl sulphanvlW5-methylpyrazine-2-y n pyrido [3 r 2-d] pyrimidine-4- 

yUmine 

The compound of Example 43 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 2-mercapto- 
1 -methyl imidazole, 2-amino-5-methylpyrazine and 4,6-dichloro-pyrido [3,2-d] pyrimidine. 
1H-NMR(CD30D) 6 : 2.60 (3H, s), 3.82 (3H, s), 7.34 (1H, d, J = 1.2 Hz), 7.39-7.43 (2H, 
m), 8.07 (1H, d, J = 8.8 Hz), 829 (1H, s), 8.80 (1H, s), 9.85 (1H, d, J = 1.2 Hz). 
ESI-MS (m/e): 351 (M+H)+. 

Example 44 



amine 
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6-(imid^Ql-2-vl > wlnbanvl Vf5-methvlnvraz i n c > 2- vn n vrido T3.2-d] p wimidine-4-vl-amine 
The compound of Example 44 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 2- 
mercaptoimidazole, 2-amino-5-methylpyrazine and 4,6-dichloro-pyrido [3,2-d] pyrimidine. 
1H-NMR(CD30D) 8 : 2.59 (3H, s), 7.32 (1H, d, J = 8.8 Hz), 7.35 (2H, s), 8.00 (1H, d, J = 
8.8 Hz), 8.27 (1H, d, J = 1.2 Hz), 8.76 (1H, s), 9.83 (1H, d, J = 1.2 Hz). 
ESI-MS (m/e): 337 (M+H)+. 

Example 45 



6-n-ethvlimidazol-2-vl sulphanvlW5-methvlpvrazine- 2-vn pvrido [3.2-d] pvrimidine-4-vl- 



The compound of Example 45 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using l-ethyl-2- 
mercaptoimidazole, 2-amino-5-methyl-pyrazine and 4,6-dichloro-pyrido [3,2-d] pyrimidine. 



1H-NMR(CD30D) 6 : 1.42 (3H, t, J = 7.2 Hz), 2.59 (3H, s), 4.21 (2H, q, J = 7.2 Hz), 7.37 
(1H, s), 7.49 (1H, d, J = 8.8 Hz), 7.54 (1H, d, J = 1.2 Hz), 8.10 (1H, d, J = 8.8 Hz), 8.33 (1H, 
s), 8.80 (1H, s), 9.83 (1H, d, J - 1.2 Hz). 
ESI-MS (m/e): 365 (M+H)+. 

Example 46 




amine. 
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(5-methvlpvrazine-2-ylV6-ri-methylpyrazol-3-vl suiphanyn pyrido [3 r 2-d] pyrimidine-4-yl- 
amine 

The compound of Example 46 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 3-mercapto- 
1-methylpyrazole, 2-amino-5-methylpyrazine and 4,6-dichloro-pyrido [3,2-d] pyrimidine. 
1H-NMR(CD30D) 5 : 2.59 (3H, s), 4.08 (3H, s), 6.66 (1H, d, J = 2.0 Hz), 7.55 (1H, d, J = 
8.8 Hz), 7.80 (1H, d, J = 2.0 Hz), 8.00 (1H, d, J = 8.8 Hz), 8.33 (1H, s), 8.77 (1H, s), 9.85 
(1H, d,J=1.2 Hz). 
ESI-MS (m/e): 351 (M+H)+. 

Example 47 




Hl t 5-dimethyUmida3Ql-2-yl sulphanvl)-(5-methvlpvrazine-2-yn pyrido ft r 2-d] 

pyriroidjqe-4-yl-amine 

The compound of Example 47 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 2-mercapto- 
1 ,5-dimethylimidazole, 2-amino-5-methylpyrazine and 4,6-dichloro-pyrido [3,2-d] 
pyrimidine. 

1H-NMR(CD30D) 6 : 2.44 (3H, s), 2.60 (3H, s), 3.70 (3H, s), 7.10 (1H, s), 7.48 (1H, d, J = 
8.8 Hz), 8.08 (1H, d, J = 8.8 Hz), 8.31 (1H, s), 8.80 (1H, s), 9.84 (1H, d, J = 1.2 Hz). 
ESI-MS (m/e): 365 (M+H)+. 
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Example 48 




Hfi 



6- f4-methvI imidazol-2-vl sulphanvn-(5-methvlpvrazine-2-yn pyrido [3 f 2-d] pvrimidine-4- 
yl-amine. 

The compound of Example 48 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 2-mercapto- 
4-methyl imidazole, 2-amino-5-methylpyrazine and 4,6-dichloro-pyrido [3,2-d] pyrimidine. 
1H-NMR(CD30D) 5 : 2.37 (3H, s), 2.59 (3H, s), 7.04 (1H, s), 7.37 (1H, d, J = 8.8 Hz), 8.00 
(1H, d, J = 8.8 Hz), 8.29 (1H, s), 8.76 (1H, s), 9.83 (1H, d, J = 1.2 Hz). 
ESI-MS (m/e): 351 (M+H)+. 

Example 49 




f5-mCt hvlnvridine-2-vlV6-rL2.4-triazol-3-vl sulohanvn pvrido [3.2-dl pvrimidine-4-yl- 
amine 

The compound of Example 49 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 3-mercapto- 
[1,2,4] triazole, 2-amino-5-methylpyrazine and 4,6-dichloro-pyrido [3,2-d] pyrimidine. 
1H-NMR(CD30D) 5 : 2.28 (3H, s), 7.53 (1H, d, J = 8.8 Hz), 7.57 (1H, dd, J = 8.8, 3.2 Hz), 
7.93 (1H, d, J = 8.8 Hz), 8.08 (1H, s), 8.33 (1H, s), 8.54 (1H, d, J = 8.8 Hz), 8.65 (1H, s). 
ESI-MS (m/e): 337 (M+H)+. 

Example 50 
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(5-fluoropv ridine-2-YlV6-( 1.2.4-triazol-3-yl sulphanvH pvrido [3 r 2-d] pyrimidine-4-yl- 
amine 

The compound of Example 50 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 3-mercapto- 
[1,2,4] triazole, 2-amino-5-fluoropyridine and 4,6-dichloro-pyrido [3,2-d] pyrimidine. 
1H-NMR(CD30D) 8 : 7.51-7.60 (2H, m), 7.63 (1H, d, J = 8.8 Hz), 8.04 (1H, d, J = 8.8 Hz), 
824 (1H, d, 3 = 2.4 Hz), 8.75 (1H, s), 8.77-8.81 (1H, m). 
ESI-MS (m/e): 341 (M+H)+. 

Example 51 



r6-(pvridin-2-vl sulphanvlVpvrido f3.2-dl Pvrimidin-4-vll-thiazolo [5.4-b] pyridine-2-yl- 
amine 

The compound of Example 51 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 2-mercapto- 
pyridine, thiazolo [5,4-b] pyridine-2-yl-amine and 4,6-dichloro-pyrido [3,2-d] pyrimidine. 
1H-NMR(CDC13) 6 7.39-7.45 (2H, m), 7.67-7.70 (1H, m), 7.80 (1H, d, J = 8.8 Hz), 7.82- 
7.87 (1H, m), 8.06-8.08 (1H, m), 8.14 (1H, d, J = 8.8 Hz), 8.48-8.50 (1H, m), 8.67-8.69 (1H, 
m), 8.97 (1H, s). 
ESI-MS (m/e): 390 (M+H)+. 
Example 52 
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\HMMh\*<\mv}-?ry\ SttlphfWl)-pyrido [3,2-d] pvrimidin-4-vIl-thiazolo [S4-h] 

pyridinc-2-yl-amiine 

The compound of Example 52 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 2-mercapto- 
[1,3,4] thiadiazole, thiazolo [5,4-b] pyridine-2-yl-amine and 4,6-dichloro-pyrido [3,2-d] 
pyrimidine. 

1H-NMR (DMSO) 5 7.46 (1H, dd, J =4.8, 8.4 Hz), 7.91 (1H, d, J = 8.8 Hz), 8.10 (1H, dd, J 
= 1.6, 8.4 Hz), 8.29 (1H, d, J = 8.8 Hz), 8.53 (1H, dd, J = 1.6, 4.8 Hz), 9.04 (1H, s), 9.52 
(1H, s). 

ESI-MS (m/e): 397 (M+H)+. 
Example 53 




[6-fl-methYl-lH-tetr^z;Ql -5-vl SulphanvlVpvri do T3 . 2 - d 1 Dvrimidin-4-viythia^oln [5 4-h] 
pvridine-2-vl-amine 

The compound of Example 53 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 5-mercapto- 
1 -methyl- lH-tetrazole, thiazolo [5,4-b] pyridine-2-yl-amine and 4,6-dichloro-pyrido [3,2-d] 
pyrimidine. 

1H-NMR (DMSO) 5 4.15 (3H, s), 7.56 (1H, dd, J = 4.6, 8.2 Hz), 7.96 (1H, d, J = 8.8 Hz), 
8.19-8.22 (1H, m), 8.37 (1H, d, J = 8.8 Hz), 8.52 (1H, dd, J = 1.6, 4.6 Hz), 9.03 (1H, s). 
ESI-MS (m/e): 395 (M+H)+. 
Example 54 
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\6-m-\\ .2.41 triazol-3-vl subhanvlVpyrido f3.2-d] pvrimidin-4-v1 ] -3-methvl-[l r 2 r 4] 
thiadfczol-S-yl-amine 

The compound of Example 54 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 3-mercapto- 
4H-[1,2,4] triazole, 5-amino-3-methyl-[l,2,4] thiadiazole and 4,6-dichloro-pyrido [3,2-d] 
pyriniidine. 

3- mercapto-4H-[l,2,4] triazole 54 mg (0.54 mmol) and (6-chloro-pyrido [3,2-d] pyrimidine- 

4- yl>3-methyl-[l,2,4] thiadiazol-5-yl-amine 100 mg (0.36 mmol) were added to N,N- 
dimethylacetamide solution (3 ml) of potassium t-butoxide 80 mg (0.72 mmol) and 
thereafter, the mixture was stirred at 130°C for 16 hours. Water was added to the reaction 
liquor, and extraction was carried out with chloroform. The organic layer was dried and 
concentrated, thereafter the obtained residue was purified using reverse phase separation 
HPLC (0.1 % TFA-containing water : acetonitrile = 90 : 10 to 10 : 90), and the title 
compound 3 mg (yield: 2 %) was obtained as a yellow solid. 

1H-NMR (DMSO) 5 2.53 (3H, s), 7.61 (1H, s), 8.25-8.27 (2H, m), 8.94 (1H, s). 
ESI-MS (m/e): 344 (M+H)+. 

Example' 55 



r6-( 4H-n.2 t 41 triazol-3-vl sulphanvllpvrido [3.2-dl pvrimidin>4-vl]-(l-methyMH-pvra7ol- 
3-yl>amine 

The compound of Example 55 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 3-mercapto- 
[1,2,4] triazole, 3-amino-l-methyl-lH-pyrazole and 4,6-dichloro-pyrido [3,2-d] pyrimidine. 
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3-mercapto-4H-[l,2,4] triazoie 128 mg (1.27 mmol) and (6-chloro-pyrido [3,2-d] 
pyrimidine-4-yl)-3-ainino-l-methyl-lH-pyrazole 110 mg (0.42 mmol) were added to N,N- 
dimethylacetamide solution (5 ml) of potassium t-butoxide 120 mg (1.06 mmol) and 
thereafter, the mixture was stirred at 130°C for five hours. Water was added to the reaction 
liquor, and extraction was carried out with chloroform. The organic layer was dried and 
concentrated, thereafter the obtained residue was purified using reverse phase separation 
HPLC (0.1 % TFA-containing water : acetonitrile = 90 : 10 to 10 : 90), and the tide 
compound 57 mg (yield: 33 %) was obtained as a yellow solid. 

1H-NMR (DMSO) 5 3.84 (3H, s), 6.79 (1H, 3.6 Hz = d), 7.62 (1H, d, J = 8.8 Hz), 7.73 (1H, 
d, J = 3.6 Hz), 8.12 (1H, d, J = 8.8 Hz), 8.73 (1H, s), 8.84 (1H, s). 
ESI-MS (m/e): 326 (M+H)+. 

Example 56 




f6-(3- fluoro-benzonitrile-2-vI sulphanvlVpyrido [3.2-d] pyrimidin-4-vl]-3-methvl-[ 1.2.4] 
thiadiazol-5-yl-amine 

The compound of Example 56 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 3-fluoro-2- 
mercapto-benzonitrile, 5-amino-3-methyl-[l ,2,4] thiadiazole and 4,6-dichloro-pyrido [3,2- 
d] pyrimidine. 

1H-NMR (CDC13) & : 2.59 (3H, s), 7.59-7.64 (1H, m), 7.68 (1H, d, J = 9.0 Hz), 7.75-7.79 
(2H, m), 8.20 (1H, d, J = 9.0 Hz), 8.98 (1H, s). 
ESI-MS (m/e): 396 (M+H)+. 
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Example 57 




[6-(3H-[1.2,3] tt»«0M-yl SVlphanyQ-pyridQ [3.2-d] pvrimidin-4-vl].rUniethvMH- 

pyra^Qte-3-yll)-am,mg 

The compound of Example 57 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 4-mercapto- 
3H-[1,2,3] triazole, 3-amino-l -methyl- lH-pyrazole and 4,6-dichloro-pyrido [3,2-d] 
pyrimidine. 

1H-NMR (CDC13) 6 : 3-90 (3H, s), 7.03 (1H, d, J - 2.3 Hz), 7.38 (1H, d, J = 2.3 Hz), 7.49 
(1H, d, J = 9.0 Hz), 7.98-8.00 (2H, m), 8.69 (1H, s). 
ESI-MS (m/e): 326 (M+H)+. 

Example 58 




r6-f5-methvl-4H-f 1.2.41 triazol-3-vl sulnhanvlVpvrido f 3.2-d] pvrimidin-4-yl]-n-meth y 1- 
AHrpyra2^1-3-yl)-amine 

The compound of Example 58 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 3-mercapto- 
5-methyl-4H-[l,2,4] triazole, 3-amino-l-methyl-lH-pyrazole and 4,6-dichloro-pyrido [3,2- 
d] pyrimidine. 

1H-NMR (CDC13) 6 : 2.57 (3H, s), 3.90 (3H, s), 7.04 (1H, d, J = 2.3 Hz), 7.38 (1H, d, J = 
2.3 Hz), 7.62 (1H, d, J = 8.8 Hz), 8.00 (1H, d, J = 8.8 Hz), 8.70 (1H, s). 
ESI-MS (m/e): 340 (M+H)+. 
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Example 59 




[6-f3-chloro-pyridi n-2-v) suIphanvlVpvrido f3.2-d1 Dvrimidin-4-vlj^l-methvl-lH^pvrazol- 
3-ylVamine 

The compound of Example 59 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 3-chloro-2- 
mercapto-pyridine, 3 -amino- 1 -methyl- 1 H-pyrazole and 4,6-dichloro-pyrido [3,2-d] 
pyrimidine. 

1H-NMR (CDC13) 6 : 3.86 (3H, s), 6.98 (1H, d, J = 2.3 Hz), 7.17-7.18 (1H, m), 7.34 (1H, d, 
J = 2-3 Hz), 7.74 (1H, dd, J = 8.2, 1.6 Hz), 7.81 (1H, d, J = 8.6 Hz), 8.06 (1H, d, J - 8.6 Hz), 
8.35 (1H, dd, J = 4.5, 1.6 Hz), 8.75 (1H, s), 9.24 (1H, s). 
ESI-MS (m/e): 370 (M+H)+ . 

Example 60 




r6-f3-cyanQ-PY ridin-2-vl sulphanvlVpyrido D .2-d1 nvrim idin-4-v n - r i-methvMH-pvrazol- 
3-yl)-anrine 

The compound of Example 60 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 3-cyano-2- 
mercapto-pyridine, 3 -amino- 1 -methyl- 1 H-pyrazole and 4,6-dichloro-pyrido [3,2-d] 
pyrimidine. 
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1H-NMR (DMS0-d6) 5 : 3.82 (3H, s), 6.78 (1H, d, J = 2.2 Hz), 7.63-7.65 (1H, m), 7.72 
(1H, d, J = 2.2 Hz), 8.03 (1H, d, J - 8.8 Hz), 8.21 (1H, d, J = 8.8 Hz), 8.48-8.50 (1H, m), 
8.76 (1H, s), 8.79-8.79 (1H, m). 
ESI-MS (m/e): 361 (M+H)+. 

Example 61 




f6-f3-amide-PVridin-2-vl SubhanvlVpyrido T3.2-d1 pvrimidin-4^v1]-n-methyM H-pyrazol^ 

3-yQ-amine 

The compound of Example 61 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 3-carbamoyl- 
2-mercapto-pyridine, 3 -amino- 1 -methyl- 1 H-pyrazole and 4 ,6-dichloro-pyrido [3 ,2-d] 
pyrimidine. 

1H-NMR(CD30D) 8 : 3.80 (3H, s), 6.86 (1H, d, J = 2.2 Hz), 7.27-7.30 (2H, m), 7.71 (1H, d, 
J = 8.8 Hz), 7.95 (1H, d, J = 8.8 Hz), 8.00-8.02 (1H, m), 8.46-8.48 (1H, m), 8.60 (1H, s). 
ESI-MS (m/e): 379 (M+H)+. 

Example 62 

6'(m-bQnzimidazol-2-yl sulphanvn-N-n-methvl-lH-pvrazol-3-vl^ pvrido (3.2-d) 

pvrimidine-4-yl-amine 

The compound of Example 62 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 2-mercapto- 
lH-benzimidazole, 3 -amino- 1-methy 1-1 H-pyrazole and 4,6-dichloro-pyrido [3,2-d] 
pyrimidine. 

1H-NMR (CDC13) 5 : 3.94 (3H, s), 6.99 (1H, d, J = 3.1 Hz), 7.45-7.51 (3H, m), 7.70-7.73 
(2H, m), 7.99 (1H, d, J - 8.6 Hz), 8.34 (1H, d, J = 8.6 Hz), 8.75 (1H, s). 
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ESI-MS (m/e): 375 (M+H)+. 



Example 63 




6-r(5-ammo-4H-K2.4-tria7.ol-3-vn sulphanvl]-.N-n-m ethvl-lH-pvra7ol-3-vl^ pvrido QJcd) 
Dvrimidine-4-vl-amine 

The compound of Example 63 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 5-amino-3- 
mercapto-4H-[ 1,2,4] triazole, 3 -amino- 1 -methyl- lH-pyrazole and 4,6-dichloro-pyrido [3,2- 
d] pyrimidine. 

1H-NMR(CD30D) 8 : 3.89 (3H, s), 6.93 (1H, d, J = 2.0 Hz), 7.59 (1H, d, J = 2.0 Hz), 7.68 
(1H, d, J « 9.0 Hz), 8.03 (1H, d, J = 9.0 Hz), 8.63 (1H, s). 
ESI-MS (m/e): 341 (M+H). 



Example 64 




N-PVrazmg-2-Y l -6- f4H-1.2 . 4-triazol-3-vl su l ph a n v n n v rido (3.2-d^ pvnmidine-4-vl-aniine 
The compound of Example 64 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 3-mercapto- 
4H-[1,2,4] triazole, 2-amino-pyrazine and 4,6-dichloro-pyrido [3,2-d] pyrimidine. 
1H-NMR(CD30D) 8 : 7.77 (1H, d, J = 9.0 Hz), 8.15 (1H, d, J = 9.0 Hz), 8.39 (1H, d, J = 
2.3 Hz), 8.45-8.48 (1H, m), 8.75 (1H, s), 8:84 (1H, s), 9.99 (1H, s). 
ESI-MS (m/e): 324 (M+H). 
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Example 65 




N-isoxazol-3-vl-6-(4H-l J.4-triazol-3-vl sulphanvH p vrido (3.2-d\ pvrimidine-4-yl-amine 
The compound of Example 65 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 3-mercapto- 
4H-[1,2,4] triazole, 3-aminooxazole and 4,6-dichloro-pyrido [3,2-d] pyrimidine. 
1H-NMR(CD30D) 8 : 7.37 (1H, d, J - 1.6 Hz), 7.69 (1H, d, J - 8.6 Hz), 8.10 (1H, d, J = 
9.0 Hz), 8.65 (1H, d, J = 1-6 Hz), 8.72 (1H, s), 8.75 (1H, s). 
ESI-MS(m/e):313(M+H). 



Example 66 




6-{f6'(4H-l,2 t 4-triazol-3-vl sulpha nvn pvrido T3 .2 - d 1 pvr i mi d in -4-vl] amino} nicotino 
nitrile 

The compound of Example 66 was produced by the same process as in Example 31, a 
process based on this or a combination of these and a normal procedure using 3-mercapto- 
4H-[1,2,4] triazole, 2-amino-5-cyano-pyridine and 4,6-dichloro-pyrido [3,2-d] pyrimidine. 
1H-NMR (DMSO-d6) 6 : 7.72-7.75 (1H, m), 8.24 (1H, d, J = 9.0 Hz), 8.39-8.41 (1H, m), 
8.80 (1H, d, J = 9.0 Hz), 8.85-8.93 (2H, m), 9.62 (1H, s). 
ESI-MS (m/e): 348 (M+H). 
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Example 67 




(4-methvl-U-tMa^^ sulp han vllaiiiriazoHne-4-vl- 
amine 

The compound of Example 67 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure using 3-mercapto- 
4-methyl-[l,2,4] triazole, 2-amino-4-me%l-l,3-thiazole and 4-chloro-6-iodo quinazoline. 
1H-NMR(CDC13). 6 : 2.40 (3H, s), 3.66 (3H, s), 6.55 (1H, s), 7.64 (2H, bis), 8.25 (1H, brs), 
8.31 (lH,s), 8.46 (lH,s). 
ESI-MS (m/e): 354 (M+H)+. 

Example 68 




f5-methYl-l.3-thiaZ0l-2-vlV6>r4-methvl-1.24>tria7Ql^^v1 siilphanvlVquinaznline-^Yl. 
amine . 

The compound of Example 68 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure using 3-mercapto- 
4-methyl-[l,2,4] triazole, 2-amino-5-methyM,3-thiazole and 4-chloro-6-iodo quinazoline. 
1H-NMR(CDC13) 6 : 2.43 (3H, s), 3.65 (3H, s), 7.13 (1H, s), 7.62 (2H, brs), 8.25 (1H, brs), 
8.31 (lH,s), 8.46 (lH,s). 
ESI-MS (m/e): 354 (M+H)+. 
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Example 69 




6-fmethvl benzoate-2-vl sulphanvlVthiazolo [5.4-h ] pyridin-2-yl quinazoline-4-vl-amine 
The compound of Example 69 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure using 2-mercapto- 
methyl benzoate ester, thiazolo [5,4-b] pyridme-2-yl-amine and 4-chloro-6-iodo 
quinazoline. 

1H-NMR(CD30D) 5 : 3.99 (3H, s), 6.96 (1H, d, J = 8.4 Hz), 7.23-7.27 (1H, m), 7.32-7.36 
(1H, m), 7.44-7.48 (1H, m), 7.91 (1H, brs), 8.02-8.08 (4H, m), 8.45-8.46 (1H, s), 8.78 (1H, 
s). 

ESI-MS (m/e): 446 (M+H)+. 
Example 70 




6-(2-hvdroxvmethyl phenyl sulphanvlVthiazolo [5 f 4-b] pyridi n-2-yl quinazoline-4-yl-amine 
The compound of Example 70 was produced by the same process as in Example 1, a 
process based on this or a combination of . these and a normal procedure using 2- 
hydroxymethyl-thiophenol, thiazolo [5,4-b] pyridine-2-yl-amine and 4-chloro-6-iodo 
quinazoline. 

1H-NMR(CD30D) 8 : 4.83 (2H, s), 7.32 (1H, t, J = 7.2 Hz), 7.4.6-7.48 (3H, m), 7.57 (1H, d, 
J = 8.4 Hz), 7.67 (1H, d, J = 7.2 Hz), 7.72 (1H, d, J = 8.4 Hz), 8.04 (1H, brs), 8.37 (1H, brs), 
8.43 (1H, brs), 8.67 (1H, brs). 
ESI-MS (m/e): 418 (M+H)+. 
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Example 71 




6-fpyrazin-2-vl sulphanvlVthiazolo [5.4-b] pvridin-2-vl quinazoline-4-vl-amine 

The compound of Example 71 was produced by the same process as in Example 1, a 

process based on this or a combination of these and a normal procedure using 2-mercapto- 

pyrazine, thiazolo [5,4-b] pyridine-2-yl-amine and 4-chloro-6-iodo quinazoline. 

1H-NMR (DMSO) 6 : 7.51-7.54 (1H, m), 7.97 (1H, brs), 8.07-8.34 (3H, m), 8.48-8.52 (3H, 

m), 8.60 (1H, d, J = 1.6 Hz), 8.99 (1H, brs). 

ESI-MS (m/e): 390 (M+H)+. 

Example 72 



6-f 3- fluorOPYridin-2-vl SUlphanvlVthiazolo f5.4-b] pvridin-2-vl quinazoline-4-.yl-amine 
The compound of Example 72 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure using 3-fluoro-2- 
mercapto-pyridine, thiazolo [5,4-b] pyridine-2-yl-amine and 4,6-dichloro-pyrido [3,2-d] 
pyrimidine. 

1H-NMR(CD30D) 6 : 7.21-7.25 (1H, m), 7.43-7.48 (3H, m), 7.86-7.96 (2H, m), 8.06 (1H, 
d, J = 7.2 Hz), 8.21-8.24 (1H, m), 8.43 (1H, d, J -4.8 Hz), 8.73 (1H, d, J = 1.6 Hz). 
ESI-MS (m/e): 407 (M+H)+. 
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Example 73 




6-fbenzoate-2-yl sulphanyllthiazolo [5.4-b] pyridin-2-yl guinazoline-4-yl-amine 
The compound of Example 73 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure using 2-mercapto- 
benzoic acid, thiazolo [5,4-b] pyridine-2-yl-amine and 4-chloro-6-iodo quinazoline. 



1H-NMR (DMSO) 5 : 6.89 (1H, d, J = 8.0 Hz), 7.28 (1H, t, J = 8.0 Hz), 7.39 (1H, t, J = 8.0 
Hz), 7.55 (1H, dd, J = 8.0, 4.8 Hz), 7.95-8.08 (4H, m), 8.52 (1H, dd, J = 4.8, 1.6 Hz), 8.90 
(1H, brs), 9.13 (lH,s). 
ESI-MS (m/e): 432 (M+H)+. 

Example 74 



6-(3-chIoropvridin-2-vl sulphanvlWl-methylpyra? ol-3-yn quinazoline-4-yl-amine 
The compound of Example 74 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure using 3-chloro-2- 
mercapto-pyridine, 3-amino-l-methylpyrazole and 4-chloro-6-iodo quinazoline. 



1H-NMR(CD30D) 5 : 3.88 (1H, s), 6.88 (1H, d, J = 2.0 Hz), 7.07-7.10 (1H, m), 7.43 (1H, d, 
J = 2.0 Hz), 7.69 (1H, dd, J = 8.0, 1.6 Hz), 7.85 (1H, d, J = 8.8 Hz), 7.90 (1H, dd, J = 8.8, 
2.0 Hz), 8.20 (1H, dd, J = 4.8, 1.6 Hz), 8.49 (1H, d, J = 1.6 Hz), 8.69 (1H, s). 
ESI-MS (m/e): 369 (M+H)+. 
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Example 75 




r6-(2-dimethvlamino-ethvl sulphanvIVquinazolin-4-vl]-thiazolo [5.4-b] pyridine-2-yl-amine 
The compound of Example 75 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure using 2- 
dimethylamino ethanetbiol, thiazolo [5,4-b] pyridine-2-yl-amine and 4-chloro-6-iodo 
quinazoline. 



1H-NMR (DMSO) 6 2.86 (6H, s), 3.36-3.38 (2H, m), 3.53-3.56 (2H, m), 7.54 (1H, dd, J = 
4.0, 8.0 Hz), 7.89 (1H, d, J = 8.8 Hz), 7.98 (1H, d, J = 8.8 Hz), 8.13 (1H, d, J = 8.0 Hz), 
8.51 (1H, d, J = 4.0 Hz), 8.69 (1H, s), 8.92 (1H, s), 9.58 (1H, s). 
ES1-MS (m/e): 383 (M+H)+. 

Example 76 



r6-fcyclopentvl sulphanvlVquinazolin-4-yl]-thiazolo [5.4-b] pyridine-2-yl-amine 
The compound of Example 76 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure using cyclopentane 
thiol, thiazolo [5,4-b] pyridine-2-yl-amine and 4-chloro-6-iodo quinazoline. 



1H-NMR (DMSO) 5 1.57-1.78 (6H, m), 2.19-2.23 (2H, m), 4.04-4.07 (1H, m), 7.53-7.57 
(1H, m), 7.83-7.88 (2H, m), 8.11-8.14 (1H, m), 8.49-8.51 (1H, m), 8.60 (1H, s), 8.94 (1H, 
s). 

ES1-MS (m/e): 380 (M+H)+. 
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Example 77 




r6-(2-fhio rophenvI sulphanvn-quinazolin-4-vn-thiazolo [5.4-bl pvridine-2-vl-amine 

The compound of Example 77 was produced by the same process as in Example 1, a 

process based on this or a combination of these and a normal procedure using 2-fluoro- 

thiophenol, thiazolo [5,4-b] pyridine-2-yl-amine and 4-chloro-6-iodo quinazoline. 

1H-NMR (DMSO) 6 7.26-7.30 (1H, m), 7.36-7.41 (1H, m), 7.46-7.52 (3H, m), 7.56-7.84 

(2H, m), 8.04-8.09 (1H, m), 8.45-8.50 (1H, m), 8.72-8.88 (1H, m), 8.93 (1H, s). 

ESI-MS (m/e): 406 (M+H)+. 

Example 78 




r6-(2-methoxyphenyl sulphanvlVquinazoline-4-y l]-thiazolo [5.4~b] pyridine-2-yl-amine 
The compound of Example 78 was produced by the same process as in Example 1, a 
process based on this or a combination of these and a normal procedure using 2-methoxy- 
thiophenol, thiazolo [5,4-b] pyridine-2-yl-amine and 4-chloro-6-iodo quinazoline. 
1H-NMR (DMSO) 6 3.83 (3H, s), 6.99-7.03 (1H, m), 7.19 (1H, d, J = 8.0 Hz), 7.26 (1H, d, 
J = 8.0 Hz), 7.40-7.44 (1H, m), 7.52-7.58 (1H, m), 7.68-7.74 (1H, m), 7.82-7.88 (1H, m), 
8.06-8.12 (1H, m), 8.48-8.54 (1H, m), 8.72-8.78 (1H, m), 8.92-8.99 (1H, m). 
ESI-MS (m/e): 418 (M+H)+. 



©Rising $un Communications Ltd 



h ttp://wwwjrisingsun. co. uk 



WO2005-090332 



96 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Example 79 




r6-(3-chl QrQPVridine-2-vlQxv)-qmnazoline-4>vl1-thiazolQ [5.4-b] pyridine-2-y 1-amine 
The compound of Example 79 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2,3- 
dichloropyridine, thiazolo [5,4-b] pyridine-2-y 1-amine and 4-chloro-6-hydroxy-quinazoline. 
1H-NMR (DMSO) 5 7.30 (1H, dd, J = 4.8, 7.6 Hz), 7.54 (1H, dd, J = 4.8, 7.6 Hz), 7.91 (1H, 
dd, J = 2.4, 8.8 Hz), 8.01 (1H, d, J = 8.8 Hz), 8.08-8.10 (1H, m), 8.15-8.20 (2H, m), 8.51 
(1H, dd, J = 1.2, 4.8 Hz), 8.55 (1H, s), 9.00 (1H, s). 
ESI-MS (m/e): 407 (M+H)+. 

Example 80 




r6-G-cvanopvridine-2-vloxv^-quinazoline-4-yl]-t hiazolo [5 r 4-b] pyridine-2-yl-amine 
The compound of Example 80 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 3-cyano-2- 
chloropyridine, thiazolo [5,4-b] pyridine-2-yl-amine and 4-chloro-6-hydroxy-quinazoline. 
1H-NMR (DMSO) 6 7.41 (1H, dd, J = 4.8, 7.6 Hz), 7.52 (1H, dd, J = 4.8, 8.4 Hz), 7.94- 
8.02 (2H, m), 8.07-8.09 (1H, m), 8.44 (1H, dd, J = 1.6, 4.8 Hz), 8.48 (1H, dd, J = 1.6, 4.8 
Hz), 8.52 (1H, dd, J = 1.6, 7.6 Hz), 8.64 (1H, s), 8.98 (1H, s). 
ESI-MS (m/e): 398 (M+H)+. 

Example 81 
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[6-(3-C3rboxamidg — Pvridine-2-vloxvyquinazoline-4-vl]-th tazolo [5 r 4-h] pvridine-2-yl- 
amine 

The compound of Example 81 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure usmg 3-carbamoyl- 
2-chloropyridine, thiazoio [5,4-b] pyridine-2-yl-amine and 4-chloro-6-hydroxy-quinazoline. 
1H-NMR (DMSO) 5 7.30-733 (1H, m), 7.44-7.49 (1H, m), 7.80-7.87 (2H, m), 7.90-7.97 
(2H, m), 7.99-8.041(lH, m), 8.23-8.27 (2H, m), 8.40-8.44 (1H, m), 8.50-8.56 (1H, m), 
8.84-8.90 (1H, m). 
ESI-MS (m/e): 416 (M+H)+. 

Example 82 




fe-fpvridine^-vloxv^-quinazolin^-vll-thiazolo [5. 4-b] pyridine-2-yl-amine 

Compound of Example 82 was produced by the same process as in Example 95, a process 

based on this or a combination of these and a normal procedure using 2-fluoropyridine, 

thiazoio [5,4-b] pyridine-2-yl-amine and 4-chloro-6-hydroxy-quinazoline. 

1H-NMR (DMSO) 5 7.24-7.27 (2H, m), 7.54 (1H, dd, = 4.8, 8.0 Hz), 7.84 (1H, dd, J = 2.4, 

8.8 Hz), 7.96-8.00 (2H, m), 8.07-8.09 (1H, m), 8.22-8.24 (1H, m), 8.50-8.51 (2H, m), 8.99 

(1H, s). 

ESI-MS (m/e): 373 (M+H)+. 
Example 83 
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r6-f3-methvlDvridinc-2>vloxyVquinazolin-4-yl]-thiazolo [5 r 4-b] pyridine-2-yl-amine 
The compound of Example 83 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2-chloro-3- 
methylpyridine, thiazolo [5,4-b] pyridine-2-yl-amine and 4-cMoro-6-hydroxy-quinazoline. 
1H-NMR (DMSO) 6 2.45 (3H, s), 7.19-7.22 (1H, m), 7.59-7.62 (1H, m), 7.83-7.85 (1H, m), 
7.93-7.95 (2H, m), 8.03-8.06 (2H, m), 8.34-8.35 (1H, m), 8.58-8.59 (1H, m), 9.10 (1H, s). 
ESI-MS (m/e): 387 (M+H)+. 

Example 84 



f6-fmethvlcarbamoyl-methvl oxvlquinazoline-4-yl]-thiazolo [5 T 4-b] pyridine-2-yl-amine 
The compound of Example 84 was produced by the same process as in Example 22, a 
process- based on this or a combination of these and a normal procedure using 2-hydroxy-N- 
methyl-acetamide, thiazolo [5,4-b] pyridine-2-yl-amine and 4-chloro-6-hydroxy- 
quinazoline. 



1H-NMR (DMSO) 5 2.73 (3H, d, J - 4.4 Hz), 4.72 (2H, s), 7.55 (1H, dd, J = 4.8, 8.0 Hz), 
7.71-7.74 (1H, m), 7.93 (1H, d, J = 8.8 Hz), 8.12-8.13 (1H, m), 8.20-8.24 (1H, m), 8.50- 
8.51 (lH,m), 8.92 (lH,s). 
ESI-MS (m/e): 367 (M+H)+. 
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Example 85 




[6-(3-ypethylsvrtfonyl — Dvridine-2-vloxvVquinazolin-4-y1]-thi azoIo [5 r 4-h] pvridine-2-yl- 
amine 

The compound of Example 85 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2-chloro-3- 
methylsulfonyl pyridine. 

1H-NMR (DMSO) 6 3.55 (3H, s), 7.49-7.55 (2H, m), 7.96-8.10 (3H, m), 8.44 (1H, dd, J = 
2.0, 7.6 Hz), 8.48-8.51 (2H, m), 8.64 (1H, s), 9.01 (1H, s). 
ESI-MS (m/e): 451 (M+H)+. 

Example 86 




f 6"(3-chl oropvridine-2-vloxv)-quinazolin-4-yn-3-methvl-[L2.4] thiadiazol-5-vl-amine 
The compound of Example 86 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2,3- 
dichloropyridine, 5-amino-3-methyl-[l ,2,4] thiadiazole and 4-chioro-6-hydroxy- 
quinazoline. 

1H-NMR(CDC13) 5 2.58 (3H, s), 7.09-7.12 (1H, m), 7.76-7.78 (1H, m), 7.86-7.89 (1H, m), 
8.04-8.08 (2H, m), 8.19 (1H, s), 8.98 (1H, s). 
ESI-MS (m/e): 371 (M+H)+. 
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Example 87 




f6^3-fluorQpvridine-2-vloxy^-quinazoline-4-vl]-3-methyl-[l r 2 r 4] thiadiazol-5-vl-amine 
The compound of Example 87 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2-chloro-3- 
fluoropyridine, 5 -amino-3 -methyl- [1,2,4] thiadiazole and 4-chloro-6-hydroxy-quinazoline. 
1H-NMR(CDC13) 8 2.56 (3H, s), 7.12-7.16 (1H, m), 7.57-7.62 (1H, m), 7.78 (1H, dd, J = 
2.4, 8.8 Hz), 7.95-7.97 (1H, m), 8.09 (1H, d, J = 8.8 Hz), 8.17 (1H, d, J = 2.4 Hz), 8.99 (1H, 
s). 

ESI-MS (m/e): 355 (M+H)+. 
Example 88 




[6-(3-chlorQpyridiiaC'2-yloxy)-qmnazolin-4-yl] - pyridme-2-yl-aroing 

The compound of the Example was produced by the same process as in Example 95, a 

process based on this or a combination of these and a normal procedure using 2,3- 

dichloropyridine, 2-aminopyridine and 4-chloro-6-hydroxy-quinazoline. 

1H-NMR (CDC13) 8 : 7.07 (1H, dd, J - 7.6, 4.9 Hz), 725-7.25 (1H, m), 733-7.35 (1H, m), 

7.49-7.52 (2H, m), 7.77 (1H, dd, J = 9.2, 2.5 Hz), 7.85 (1H, dd, J = 7.6, 1.8 Hz), 8.07-8.10 

(2H, m), 8.16 (1H, d, J = 2.5 Hz), 8.78 (1H, s). 

ESI-MS (m/e): 350 (M+H)+. 
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Example 89 




f6-(tetrahvdro-2H-pyra n-^ 

The compound of Example 89 was produced by the same process as in Example 22, a 
process based on this or a combination of these and a normal procedure using 4-hydroxy- 
tetrahydro-2H-furan, 3 -amino- 1 -methyl- lH-pyrazole and 4-chloro-6-hydroxy-quinazoline. 
1H-NMR (CDC13) 5 : 1.794.82 (2H, m), 2.1.5-2.18 (2H, m), 3.73-3.75 (2H, m), 3.91 (3H, 
s), 3.97-4.03 (2H, m), 5.00-5.02 (1H, m), 6.91-6.93 (1H, m), 7.39-7.40 (1H, m), 7.52 (1H, 
dd, J = 9.2, 2.5 Hz), 8.02 (1H, d, J = 9.2 Hz), 8.25 (1H, s), 8.60 (1H, s). 
ESI-MS (m/e): 326 (M+H)+. 

Example 90 




r6-(3.5-difluoro pvridine-2-vloxvVquinazolin-4-yl]>3>methyl-[l t 2 f 4] thiadiazoI-S-yl-amine 
The compound of Example 90 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2,3,5- 
trifluoropyridine, 5-amino-3-methyl-[l,2,4] thiadiazole and 4-chloro-6-hydroxy- 
quinazoline. 

1H-NMR (CDC13) 5 : 2.59 (3H, s), 7.47-7.49 (1H, m), 7.77 (1H, dd, J = 9.0, 2.5 Hz), 7.90 
(1H, d, J = 2.5 Hz), 8.09 (1H, d, J = 9.0 Hz), 8.16 (1H, d, J = 2.5 Hz), 9.00 (1H, s). 
ESI-MS (m/e): 373 (M+H)+. 
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Example 91 




6-(^chloro-6-fmethvlsulfonvn phenoxvl-quinazolin -4-vn- ( l-methvl-lH-pvrazol-3- y n - 

amine 

The compound of Example 91 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 1,2-dichloro- 
3-methylsulfonyl benzene, 3 -amino- 1 -methyl- 1 H-pyrazole and 4-chloro-6-hydroxy- 
quinazoline. 

1H-NMR (CDC13) 8 : 3.31 (3H, s), 3.84 (3H, s), 6.78 (1H, d, J = 2.2 Hz), 731 (1H, d, J = 
2.2 Hz), 7.45-7.55 (2H, m), 7.79 (2H, dd, J = 8.0, 1.7 Hz), 7.95 (1H, d, J = 9.0 Hz), 8.08 
(1H, dd, J = 8.0, 1.7 Hz), 8.63 (1H, s). 
ES1-MS (m/e): 430 (M+H)+. 

Example 92 



N N 




F ^ y 

[6-(2 , 4-flfluoro phenox Y)-qumazoIin-4-yl1 - ( 1 -meth vl-lH-pyrazol-3-yl)-amine 

The compound of Example 92 was produced by the same process as in Example 95, a 

process based on this or a combination of these and a normal procedure using 1,2,4- 

trifluorobenzene, 3-amino-l-methyl-lH-pyrazoie and 4-chloro-6-hydroxy-quinazoline. 

1H-NMR (CDC13) 5 : 3.86 (3H, s), 6.86-7.00 (3H, m), 7.19-7.34 (2H„m), 7.57-7.7.95 (3H, 

m),8.77(lH,s). 

ESI-MS (m/e): 354 (M+H)+. 
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Example 93 




[6-(2-fluprQ-6-(5-methyHl ,2,4] OXadiazol-3-yl) phenoxy)-quinazolin^-yl]-3-methyl- 

[L2.4] thia diazol-5-yl-amine 

The compound of Example 93 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 3-(2,3- 
difluorophenyl)-5-methyl-l,2,4-oxadiazole, S-amino-S-methyl-fl^^] thiadiazole and 4- 
chloro-6-hydroxy-quinazoline. 

1H-NMR (DMSO-d6) 6 : 1.63 (3H, s), 1.69 (3H, s), 6.68-6.70 (2H, m), 6.91 (1H, dd, J = 
9.0, 2.7 Hz), 6.98-7.00 (1H, m), 7.07-7.09 (1H, m), 7.14-7.15 (1H, m), 7.99 (1H, s). 
ESI-MS (m/e): 436 (M+H)+. 

Example 94 




0 



[6-(2"flHQro-4-(m^thylsy>fonyl phenoxy)-quinazoline-4-yl]-3-methyl-[ 1 .2.4] thiadiazol-5- 

yl-amine 

The compound of Example 94 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 1 ,2-difluoro- 
4-methanesulphonyl benzene, 5 -amino -3 -methyl- [1,2 ,4] thiadiazole and 4-chloro-6- 
hydroxy-quinazoline. 

1H-NMR (CDC13) 6 : 2.57 (3H, s), 3.16 (3H, s), 7.33-7.35 (1H, m), 7.72 (1H, dd, J = 9.0, 
2.7 Hz), 7.81-7.83 (1H, m), 7.88-7.91 (2H, m), 8.10 (1H, d, J = 9.0 Hz), 9.00 (1H, s). 
ESI-MS (m/e): 432 (M+H)+. 
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Example 95 




[6-(2-fluoro-6-(metbylsulfonyfl phenoxvVquinazoline-4-y \)-( 1 -methyl- 1 H-pyrazol-3-yl)- 

amine 

l,2-difluoro-3-iodobenzene 1.70 g (7.08 mmol), sodium methanesulfonate 2.17 g (21.2 
mmol) and copper iodide 4.03 g (21.2 mmol) were heated with stirring in N,N- 
dimethylacetamide (50 ml) at 111°C for 20 hours. The reaction liquor was separated by 
filtration, chloroform was added to the filtrate, and washing was carried out with saturated 
aqueous sodium bicarbonate solution. The organic layer was dried and concentrated, and 
thereafter the obtained residue was purified using silica gel column chromatography 
(hexane : ethyl acetate = 2 : 1) and l,2-difluoro-3-methanesulphonyl benzene 987 mg 
(yield: 72 %) was obtained as colourless transparent solution. 

4-[(l-methyl-lH-pyrazol-3-yl) amino] quinazolin-6-ol 250 mg (1.033 mmol) and the 
obtained sulfone 424 mg (2.219 mmol)) were added to N,N-dimethylacetamide solution (24 
ml) of potassium t-butoxide 320 mg (2.857 mmol), and thereafter the mixture was stirred at 
77°C for 12 hours. Water was added to the reaction liquor, and extraction was carried out 
with chloroform. The organic layer was dried and concentrated, thereafter the obtained 
residue was purified using reverse phase separation HPLC (0.1 % TFA-containing water : 
acetonitrile = 90 : 10 to 10 : 90), and the title compound 120 mg (yield: 28 %) was obtained 
as a yellow solid. 

1H-NMR (CDC13) 6 : 3.32 (3H, s), 3.85 (3H, s), 6.87 (1H, d, J - 2.3 Hz), 7.36 (1H, d, J - 
2.3 Hz), 7.51-7.54 (2H, m), 7.71 (1H, dd, J - 9.0, 2.7 Hz), 7.82 (1H, d, J = 2.7 Hz), 7.93- 
7.95 (1H, m), 8.12 (1H, d, J = 9.0 Hz), 8.76 (1H, s). 
ESI-MS (m/e): 414 (M+H)+. 
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Example 96 




[$-(2-flttOro-6-(mgthylsylfonyl) DhcnoxvVQuinazoIine>4-vl1-n-ethvl-lH-pvra2ol-3-.vn- 

amine 

The compound of Example 96 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 1,2-difluoro- 
3-methanesulphonyl benzene, 3 -amino- 1 -ethyl- IH-pyrazole and 4-chloro-6-hydroxy- 
quinazoline. 

1H-NMR (CDC13) 5 : 1.48 (3H, t, J = 7.4 Hz), 3.30 (3H, s), 4.12 (2H, q, J = 7.4 Hz), 6.82 
(1H, d, J = 2.3 Hz), 7.37 (1H, d, J = 2.3 Hz), 7.49-7.57 (3H, m), 7.85-7.95 (3H, m), 8.58 
0H,s). 

ESI-MS (m/e): 428 (M+H)+. 
Example 97 




r6-(2-fluoro-6-(methylsulfonvl) phenoxvl-quinazolin-4-vl]>pyrazine-2-yl-aminfi 
The compound of Example 97 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 1,2-difluoro- 
3-methanesulphonyl benzene, 2-aminopyrazine and 4-chloro-6-hydroxy-quinazoline. 
1H-NMR (CDC13) 6 : 3.31 (3H, s), 7.48-7.53 (3H, m), 7.85-7.96 (3H, m), 8.31-8.34 (2H, 
m), 8.57 (1H, s), 9.31 (lH,s). 
ESI-MS (m/e): 412 (M+H)+. 
Example 98 
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[6-(2-chlorQ-6-(pietbancSylphonyl amino) phenoxv;i-quinazolin-4-yl]-n -methyl-1 H- 

p:m*zol-3-yl)-amiire 

The compound of Example 98 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using N-(3-chloro- 
2-fluorophenyl) methane sulfon amide, 3 -amino- 1 -methyl- 1 H-pyrazo le and 4-chloro-6- 
hydroxy-quinazoline. 

1H-NMR (DMSO-d6) 5 : 2.95 (3H, s), 3.82 (3H, s), 6.74 (1H, s), 7.40-7.42 (1H, m), 7.47- 
7.49 (1H, m), 7.60 (1H, d, J = 8.3 Hz), 7.70-7.72 (2H, m), 7.87 (1H, d, J = 8.3 Hz), 7.96 
(1H, s),8.79(lH, s), 9.71(lH, v s). 
ESI-MS (m/e): 445 (M+H)+. 

Example 99 




3-fluoro-2-f{4-[[pyr azin-2-yl] amino] quinazolin-6-yl} oxy> benzonitrile 
2-aminopyrazine 2.20 g (23.7 mmol), 2,2-bis diphenylphosphino-l,l-binaphthyl 0.49 g (0.8 
mmol), cesium carbonate 10.2 g (31.5 mmol) and trjs dibenzylideneacetone palladium 0.82 
g (0.8 mmol) were added to toluene solution (180 ml) of 4-chioro-6-acetate-quinazoline 
3.50 g (15.8 mmol), and thereafter the mixture was stirred at 111°C for 20 hours. The 
reaction liquor was separated by filtration, water was added to the filtrate, and extraction 
was carried out with chloroform. After drying and concentration of the organic layer, 
ammonia water 10 ml was added to the solution obtained by adding tetrahydrofuran 100 ml 
and methanol 100 ml to the obtained residue, and the mixture was stirred for 30 minutes. 
The reaction solution was concentrated, thereafter the obtained residue was stirred; with 
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ethyl acetate solution, and thereafter the reaction solution was separated by filtration, the 
residue was dried, and 6-hydroxy-(pyrazine-2-yl) quinazoline-4-yl-amine 1.63 g (yield: 
43 %) was obtained as a yellow solid. 

Into N,N-dimethylacetamide solution (3 ml) of potassium tert-butoxide 89 mg (0.75 mmol) 
were added the obtained hydroxy body 60 mg (0.25 mmol) and 1 ,2-difluoro-berizonitriIe 
105 mg (0.75 mmol), and thereafter the mixture was stirred at room temperature for 45 
minutes. Water was added to the reaction liquor, and extraction was carried out with 
chloroform. The organic layer was dried and concentrated, thereafter the obtained residue 
was purified using thin layer silica gel chromatography (chloroform : methanol = 9 : 1) and 
the title compound 36 mg (yield: 40 %) was obtained as a yellow solid 
1H-NMR (DMSO-d6) 6 : 7.57-7.59 (1H, m), 7.87-7.92 (4H, m), 8.09-8.12 (1H, m), 8.34- 
8.37 (1H, m), 8.43-8.4.3 (1H, m), 8.70-8.72 (1H, m), 9.55 (1H, s), 10.64 (1H, s). 
ESI-MS (m/e): 359 (M+H)+. 

Example 100 




ffr-fbutv l lactone'2-vloxvVquinazoline-4-vn-ri-methvl-lH-pvrazoU3-vn-amine 
4-chloro-6-hydroxy-quinazoline 77 mg (0.43 mmol), 2-hydroxy-butyl lactone 131 mg (1.28 
mmol) and triphenylphosphine 336 mg (1.28 mmol) were dissolved in THF 7 ml, and 
diethylazo dicarboxylate 558 mg (1.28 mmol) was added at room temperature. The reaction 
liquor was stirred at room temperature furthermore for ten hours, and thereafter, water was 
added, and extraction was carried out with chloroform. The organic layer was dried and 
concentrated, and thereafter the obtained residue was purified using silica gel column 
chromatography (hexane : ethyl acetate = 1 : 1), and 4-chloro-6-(butyl Iactone-2-yloxy)- 
quinazoline was obtained. 

The obtained chloro body and 1 -methyl- lH-pyrazole-3 -amine 60 mg (0.147 mmol) were 
heated with stirring in phenol (0.2 ml) at 140°C for 30 minutes. Chloroform was added to 
the reaction liquor, and washed with saturated aqueous sodium bicarbonate solution. The 
organic layer was dried and concentrated, and thereafter the obtained residue was purified 
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using reverse phase separation HPLC (0.1 % TFA-containing water : acetonitrile = 90 : 10 
to 10 : 90), and the title compound 1 mg (yield: 1 %) was obtained as a yellow solid. 
1H-NMR (CDC13) 5 : 2.39-2.44 (1H, m), 2.95-2.96 (1H, m), 3.89 (3H, s), 4.39-4.46 (1H, 
m), 4.51-4.53 (1H, m), 5.35-5.38 (1H, m), 6.73-6.75 (1H, m), 7.32-7.33 (1H, m), 7.52-7.53 
(1H, m), 7.85 (1H, d, J = 8.6 Hz), 8.17 (1H, s), 8.51 (1H, s). 
ESI-MS (m/e): 326 (M+H)+. 

Example 101 




[6~(2 1 4-difluorp-6-(mQthyl§\qfonyl) phenoxv)-quinazoline-4-ylH 1 -methyl- 1 H-pyrazol-3- 

yl)-amiQQ 

The compound of Example 101 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 1,2,5- 
trifluoro-6-(methanesulphonyl) benzene, 3 -amino- 1 -methyl- 1 H-pyrazole and 4-chIoro-6- 
hydroxy-quinazoline. 

1H-NMR (DMSO-d6) 5 : 3.69 (3H, s), 4.09 (3H, s), 7.02 (1H, d, J = 2.0 Hz), 7.97-7.99 (2H, 
m), 8.15-8.17 (2H, m), 8.33-8.36 (2H, m), 9.08 (1H, s). 
ESI-MS (m/e): 432 (M+H)+. 



Example 102 




[6-(2-fluoro-6-(methylsulfonyl) phenoxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridine-2- 
yl-amine 

Into NJN-dimethylacetoamide solution (5 ml) of potassium tert-butoxide 120 mg (0.61 
mmol) were added (6-hydroxy-quinazoline-4-yl)-thiazolo [5,4-b] pyridine-2-yl-amine 100 
mg (0.34 mmol) and l,2-difluoro-3-methanesulphonyI benzene 116 mg (0.61 mmol), and 
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thereafter, the mixture was stirred at room temperature for one hour. Water was added to the 
reaction liquor, and extraction was carried out with chloroform. The organic layer was dried 
and concentrated, thereafter the obtained residue was purified using thin layer silica gel 
chromatography (chloroform : methanol = 10 : 1) and the title compound 81 mg (yield: 
51 %) was obtained as a yellow solid. 

1H-NMR (DMSO-d6) 6 : 3.41 (3H, s), 7.47-7.48 (1H, m), 7.67-7.69 (1H, m), 7.83-7.85 (1H, 
m), 7.92-7.97 (5H, m), 8.43-8.44 (1H, m), 8.87 (1H, s). 
ES1-MS, (m/e): 468 (M+H) +. 



Example 103 




N-n-methvl-lH-Dvrazol-3-vn-6-r2-rmethvlsulfonvn phenoxv 1 quinazoline-4-yl-amine 
The compound of Example 103 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2- 
methylsulfonyl fluorobenzene. 

1H-NMR(CD30D) 6 : 3.39 (3H, s), 3.87 (3H, s), 6.70 (1H, s), 7.15 (1H, d, J = 8.2 Hz), 7.41 
(1H, t, J = 7.6 Hz), 7.56 (1H, d, J = 2.0 Hz), 7.69-7.73 (2H, m), 7.88 (1H, d, J = 9.0 Hz), 
8.07-8.10 (1H, m), 8.12 (1H, d, J = 2.0 Hz), 8.54 (1H, s). 
ESI-MS (m/e): 396 (M+H). 



Example 104 




3-fluoro-2-((4-r(5-methvlpvrazin-2-vn amino] quinazolin-6-yl} oxy) benzonitril^ 
The compound of Example 157 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2,3-difluoro 
benzonitrile, 2-amino-5-methylpyrazine and 4-chloro-6-hydroxy-quinazoline. 
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IH-NMR (DMS0-d6) 5 : 2.49 (3H, s), 7.59-7.61 (1H, m), 7.87-7.97 (4H, m), 8.15 (1H, d, J 
= 2.4 Hz), 8.37-8.40,(lH, m), 8.76-8.79 (1H, m), 9.28 (1H, s). 
ESI-MS (m/e): 373 (M+H)+. 



Example 105 




6-(3-chlorQPvridin-2-vl sulphanvn ( l-methvlpvrazol-3-yl) quinazolinel 104-yl-amine 
4-[(l-methyl-lH-pyrazol-3-yl) amino] quinazolin-6-ol 80 mg (0.332 mraol) and 2-fluoro-3- 
methylbenzo nitrile 147 mg (0.993 mmol) were added to N,N-dimethylacetamide solution 
(7 ml) of sodium hydride (60 % contents) 33 mg (1.375 mmol), and thereafter, the mixture 
was stirred at 130°C for three hours. Water was added to the reaction liquor, and extraction 
was carried out with chloroform. The organic layer was dried and concentrated, thereafter 
the obtained residue was purified using silica gel chromatography (chloroform : methanol = 
9 : 1), and the title compound 60 mg (yield: 51 %) was obtained as a colourless solid. 
1H-NMR<CD30D) 6 : 3.88 (3H, s), 6.79 (1H, m), 7.09-7.12 (1H, m), 7.44 (1H, d, J = 2.4 
Hz), 7.64 (1H, dd, J = 8.8, 2.4 Hz), 7.86-7.90 (2H, m), 8.04 (1H, dd, J = 4.8, 1.6 Hz), 8.07 
(1H, d, J = 2.0 Hz), 8.59 (1H, brs). 
ES1-MS (m/e): 353 (M+H)+. 



Example 106 




6-(3-chtor0 Pwidine-2-vn SulphanvH 5-methvl-pyrazine-2-vn quinazoline-4-y 1-amine 
The compound of Example 106 was produced by the same method as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2,3- 
dichloropyridine, 2-amino-5-methylpyrazine and 4-chloro-6-hydroxy~quinazolirie. 
1H-NMR(CD90D) 5 : 2.58 (3H, s), 7.11-7.15 (1H, m), 7.43 (1H, d, J = 2.0 Hz), 7.69 (1H, 
dd, J = 8.0, 1.6 Hz), 7.73 (1H, dd, J = 8.8, 2.4 Hz), 7.91 (1H, dd, J = 8.0, 1.6 Hz), 7.97 (1H, 
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d, J = 8.8 Hz), 8.05 (1H, dd, J = 4-8,2.0 Hz), 8.16 (1H, d, J = 2.4 Hz), 8.27 (1H, s), 9.72 (1H, 
s). 

ESI-MS (m/e): 365 (M+H)+. 
Example 107 



6-(3-chlQrQpyridine-2-yl)sulphanyl-(lH-pyrazQl-3-yn quinazoline-4-yl-amine 
The compound of Example 107 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2,3- 
dichloropyridine, 3-amino-lH-pyrazole and 4-chloro-6-hydn>xy-quinazoline. 
1H-NMR(CD30D) 5 : 7.12-7.16 (1H, m), 7.59 (1H, brs), 7.67 (1H, d, J = 8.8 Hz), 7.87 (1H, 
d, J = 8.8 Hz), 7.94 (1H, dd, J = 8.0, 1.6 Hz), 8.03 (1H, dd, J = 4.8, 1.6 Hz), 8.16 (1H, d, J = 
2.0 Hz), 8.62 (1H, brs). 
ESI-MS (m/e): 339 (M+H)+. 

Example 108 



6-(acQtyt piperjjdme-4-yll) Qxy-N-[H.3] thiazolo [5,4-d] pyridin-2-yl qwxiMQlmeA-yl-mm 
The compound of Example 108 was produced by the same process as in Example 22, a 
process based on this or a combination of these and a normal procedure using 4-hydroxy-l- 
acetyl piperidine, thiazolo [5,4-b] pyridine-2-yl-amine and 4-chloro-6-hydroxy quinazoline. 
1H-NMR(CD30D) 5 : 1.87-1.98 (2H, m), 2.05-2.19 (2H, m), 3.54-3.69 (2H, m), 3.79-4.68 
(2H, m), 4.87-4.91 (1H, m), 7.41-7.44 (1H, m), 7.51 (1H, d, J = 8.0 Hz), 7.78 (1H, d, J = 8.0 
Hz), 7.97 (1H, d, J = 2.4 Hz), 8.03 (1H, d, J = 7.2 Hz), 8.39 (1H, dd, J = 4.8, 1.2 Hz), 8.66 
(lH,brs). 

ESI-MS (m/e): 421 (M+H)+. 
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Example 109 



X 




N-(l-mcthyl-lH-pym^ 

The compound of Example 109 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2- 
chloropyrazine, 3 -amino- 1 -methyl- 1 H-pyrazole and 4-chloro-6-hydroxy quinazoline. 



1H-NMR(CD30D) 6 : 3.88 (3H, s), 6.83 (1H, d, J = 2.4 Hz), 7.46 (1H, d, J = 2.4 Hz), 7.67 
(1H, dd, J = 8.8, 2.4 Hz), 7.91 (1H, d, J - 8.8 Hz), 8.13 (1H, d, J = 2.4 Hz), 8.17-8.18 (1H, 
m), 8.34 (1H, d, J = 2.8 Hz), 8.53 (1H, d, J = 1-2 Hz), 8.65 (1H, s). 
ESI-MS (m/e): 320 (M+H)+. 

Example 110 



N-(l-methvl-lH-pvrazol-3-ylV6-(; pyrimidine-4-yloxy^quinazoline-4-yl-amine 
The compound of Example 110 was produced by the same method as in Example 95, a 
process based on this or a combination of these and a normal procedure using 4- 
chloropyrimidine, 3 -amino- 1 -methyl- 1 H-pyrazole and 4-chloro-6-hydroxy quinazoline. 



1H-NMR(CD30D) 6 : 3.88 (3H, s), 6.83 (1H, brs), 7.15 (1H, d, J = 5.2 Hz), 7.46 (1H, brs), 
7.66 (1H, d, J - 8.8 Hz), 7.92 (1H, d, J = 8.8 Hz), 8.16 (1H, d, J - 2.4 Hz), 8.64-8.66 (2H, 
m), 8.75 (1H, s). 
ESI-MS (m/e): 320 (M+H)+. 
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Example 111 




F 



642-fluoro-l-(fluoromethvn ethoxvl-N-fl.31 thiazolo r 5.4-d] pvrimidin-2-vl gui nazoline-4- 
yl-amine 

The compound of Example 111 was produced by the same process as in Example 22, a 
process based on this or a combination of these and a normal procedure using 2-fTuoro-l- 
(fluoromethyl) ethanol, thiazolo [5,4-b] pyridine-2-yl-amine and 4-chloro-6-hydroxy 
quinazoline. 

1H-NMR(CD30D) 6 : 4.71-4.82 (2H, m), 4.83-4.91 (2H, m), 5.05-5.14 (1H, m), 7.61-7.64 
(1H, m), 7.07-7.10 (1H, m), 7.83 (1H, brs), 8.13 (1H, d, J = 2.4 Hz), 8.80 (1H, brs), 8.94 
(1H, s),9.04(lH, s). 
ESI-MS (m/e): 375 (M+H)+. 

Example 112 



6-IY3-chloropyridine-2-yl) oxy]-N-L3-thiazol-2-vl quinazoline-4-amine (1 -methylpyrazol- 
3-yl) quiDazQUne-4-yl-aminc 

The compound of Example 112 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2,3- 
dichloropyridine, 2-amino-thiazole and 4-chloro-6-hydroxy quinazoline. 
1H-NMR(CD30D) 5 : 7.08-7.13 (3H, m), 7.50 (1H, d, J = 2.8 Hz), 7.69-7.74 (1H, m), 7.90 
(1H, dd, J = 6.0, 2.0 Hz), 7.91-7.94 (1H, m), 8.05 (1H, dd, J = 4.8, 2.0 Hz), 8.22 (1H, d, J = 
2.8H, Z). 

ESI-MS (m/e): 356 (M+H)+. 
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Example 113 




e-fl^-benzQthiairol^-vloxv^-N-fl-methvMH-Pvrazol-S-vn quinazoline-4-vl-amine 
The compound of Example 113 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2-chloro-l,3- 
benzothiazole, 3 -amino- 1 -methyl- lH-pyrazole and 4-chloro-6-hydroxy quinazoline. 
1H-NMR(CD30D) 5 : 3.87 (3H, s), 6.86 (1H, d, J = 2.4 Hz), 7.34 (1H, t, J = 8.4 Hz), 7.41- 
7.46 (2H, m), 7.74 (1H, t, J = 8.4 Hz), 7.84 (1H, dd, J = 8.8, 2.8 Hz), 7.95 (1H, d, J = 8.8 
Hz), 8.33 (1H, d, J = 2.8 Hz), 8.68 (1H, s). 
ESI-MS (m/e): 375 (M+H)+. 

Example 114 



N-(l-methvl-lH-pvrazol-3-vlV6-(quinazoline -2-vloxv^ quinazoline-4-yl-amine 
The compound of Example 114 was produced by the same process as in Example 95, a 
process . based on this or a combination of these and a normal procedure using 2- 
chloroquinazoline, 3 -amino- 1 -methyl- 1 H-pyrazole and 4-chloro-6-hydroxy-quinazoline. 



1H-NMR(CD30D) 6 : 3.86 (3H, s), 6.82 (1H, brs), 7.45 (1H, d, J - 2.4 Hz), 7.57-7.79 (3H, 
m), 7-90-7.95 (1H, m), 8.06-8.09 (1H, m), 8.24 (1H, d, J = 2.4 Hz), 8.65 (1H, brs), 8.78 (1H, 
s). 

ESI-MS (m/e): 370 (M+H)+. 
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Example 115 




6-[f5-fluoropvridine-2-vn oxvl-N-n-methyl-lH-p yrazol-3-yn quinazoline-4-yI-amine 
The compound of Example 115 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2,5-difluoro 
pyridine, 3-amino-l-methyIpyrazole and 4-chloro-6-hydroxy-quinazoline. 



1H-NMR(CD30D) 6 : 3.88 (3H, s), 6.78 (1H, d, J = 2.4 Hz), 7.10 (1H, dd, J = 8.8, 2.8 Hz), 
7.48 (1H, d, J = 2.4 Hz), 7.62-7.66 (2H, m), 7.86 (1H, d, J = 8.-8 Hz), 8.03 (1H, d, J = 2.8 
Hz), 8.06 (1H, d, J = 2.4 Hz), 8.61 (1H, s). 
ESI-MS (m/e): 337 (M+H)+. 

Example 116 



6-IY3-chloropvridine-2-vn oxvl-N-f 5-methvl-lH-pvrazol-3-y n quinazoline-4-yl-amine 
The compound of Example 116 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2,3- 
dichloropyridine, 3-amino-5 -methyl- lH-pyrazole and 4-chloro-6-hydroxy-quinazoline. 
1H-NMR(CD30D) 5 : 2.33 (3H, s), 7.09-7.12 (1H, m), 7.66 (1H, dd, J = 8.8, 2.4 Hz), 7.90 
(1H, d, J = 8.8 Hz), 8.04 (1H, dd, J = 5.2, 2.0 Hz), 8.11 (1H, d, J = 2.4 Hz), 8.66 (1H, s). 
ESI-MS (m/e): 353 (M+H)+. 
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Example 117 



N-CH, 




N-f^n^ethvl^^lH■PV^a2Ql-3-vn-6-(pyridine-3-vloxv) quinazoline-4-yl-amine 

The compound of Example 117 was produced by the same process as in Example 95, a 

process based on this or a combination of these and a normal procedure using 3- 

fluoropyridine, 3 -amino- 1 -methyl- 1 H-pyrazole and 4-chloro-6-hydroxy-quinazoline. 

1H-NMR(CD30D) 5 : 3.87 (3H, s), 6.85 (1H, d, J = 2.4 Hz), 7.42-7.47 (3H, ra), 7.58 (1H, 

dd, J = 8.8, 2.8 Hz), 7.87-7.90 (2H, m), 8.39 (1H, dd, J = 4.4, 1.2 Hz), 8.43 (1H, d, J = 2.8 

Hz), 8.64 (1H, s). 

ESI-MS (m/e):319(M+H)+. 

Example 118 



6-r ( 3-chlQropvridine-2-vn oxvl-N-4H-n ,2.41-triazol-3-vl quinazoline-4-vl-amine 

The compound of Example 118 was produced by the same process as in Example 95, a 

process, based on this or a combination of these and a normal procedure using 2,3- 

dichloropyridine, 3-amino-4H-[ 1,2,4] triazole and 4-chloro-6-hydroxy-quinazoline. 

1H-NMR(CD30D) 6 : 7.10-7.13 (1H, m), 7.69 (2H, br), 7.88 (2H, br), 7.90 (1H, dd, J = 7.6, 

1.6 Hz), 8.05 (1H, dd, J = 4.8, 1.6 Hz), 8.22 (1H, d, J - 2.4 Hz). 

ESI-MS (m/e): 340 (M+H)+. 
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Example 119 



N' 



X> 




6-rf5-fluorQDvridine-3-yn oxy1-N-(l-methyl-lH-pyrazol-3-vn guinazoline-4-yl-amine 
The compound of Example 119 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 3,5-difluoro 
pyridine, 3-amino-l-methyMH-pyrazole and 4-chloro-6-hydroxy-quinazoline. 
1H-NMR(CD30D) 6 : 3.87 (1H, s), 6.74 (1H, d, J - 2.4 Hz), 7.32-7.36 (1H, m), 7.51 (1H, d, 
J = 2.0 Hz), 7.66 (1H, dd, J - 8.8, 2.4 Hz), 7.90 (1H, d, J = 8.8 Hz), 8.05 (1H, d, J = 2.4 Hz), 
8.29-8.30 (2H, m), 8.59 (lH,s). 
ESI-MS (m/e): 337 (M+H)+. 

Example 120 



6-K 3-chloropyridine-2-vn oxv1-N~ri .2.41-thiadiazol-5-vl quinazoline-4-vl-amine 
The compound of Example 120 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2,3- 
dichloropyridine, 3-amino-[l,2,4] thiadiazole and 4-chloro-6-hydroxy-quinazoline. 



1H-NMR(CD30D) 6 : 7.14-7.18 (1H, m), 7.74-7.77 (1H, m), 7.93-7.96 (1H, m), 8.00 (1H, 
d, J = 8.4 Hz), 8.05-8.06 (1H, m), 8.33-8.34 (1H, m), 8.36 (1H, d, J = 1.6 Hz), 8.91 (1H, d, J 
= 1.2 Hz). 

ESI-MS (m/e): 357[M+H]+. 
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Example 121 




N-(^methvl-lH"PvrazoleO-vn-6-[(3-methvlpvridine-2-vnoxv] quinazoline-4-yl-amine 
The compound of Example 121 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2-chloro-3- 
methylpyridine, 3 -amino- 1 -methyl- 1 H-py razole and 4-chloro-6-hydroxy-quinazoline. 
1H-NMR(CD30D) 6 : 2.42 (3H, s), 3.87 (3H, s), 6.82 (1H, d, J = 2.4 Hz), 7.04-7.08 (1H, 
m), 7.46 (1H, d, J = 2.4 Hz), 7.61 (1H, dd, J = 8.8, 2.4 Hz), 7.68 (1H, dd, J = 7.2, 1.6 Hz), 
7.87 (1H, d, J = 8.8 Hz), 7.96-7.99 (2H, m), 8.61 (1H, s). 
ESI-MS (m/e): 333 (M+H)+. 

Example 122 




6-{f3- fdifluoromethvn pyridin-2-vn oxv>-N-(l'methvl-lH-pvrazol-3-vn quinazoline-4-vl- 
amine 

The compound of Example 122 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2-chloro-3- 
(difluoromethyl) pyridine, 3 -amino- 1 -methyl- lH-pyrazole and 4-chloro-6-hydroxy- 
quinazoline. 

1H-NMR(CD30D) 5 : 3.86 (3H, s), 6.88 (1H, d, J = 2.0 Hz), 7.11 (1H, t, J - 55 Hz), 7.20- 
7.24 (1H, m), 7.42 (1H, d, J - 2.0 Hz), 7.65 (1H, dd, J = 8.8, 2.4 Hz), 7.90 (1H, d, J = 8.8 
Hz), 8.06-8.09 (2H, m), 8.22-8.24 (1H, m), 8.66 (1H, s). 
ESI-MS (m/e): 369 (M+H)+. 
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Example 123 




N-fl-ffiethvl-lH-Pvra2oN3-vlV6-(r3-ftrifluoromethvn pvridin-2-vl] o xvl qninazoIine-4-yl- 
amine 

The compound of Example 123 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2-chloro-3- 
(trifluoromethyl) pyridine, 3-amino-l-methyl-lH-pyrazole and 4-chloro-6-hydroxy- 
quinazoline. 

1H-NMR(CD30D) 8 : 3.87 (3H, s) t 6.89 (1H, brs), 7.21-7.24 (1H, m), 7.42 (1H, brs), 7.66 
(1H, d, J = 8.8 Hz), 7.90 (1H, d, J = 8.8 Hz), 8.07-8.11 (2H, m), 8.30 (1H, d, J = 3.6 Hz), 
8.67 (1H, s). 

ESI-MS (m/e): 387 (M+H)+. 
Example 124 




f2-r{4-rn-rnethvl-lH-Pvrazol-3-vl1 aminol auinazolin-6-vl} oxVl pv ridin-3-vl] methanol 
The compound of Example 124 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2-chloro-3- 
hydroxymethyl pyridine, 3 -amino- 1 -methyl- 1 H-pyrazole and 4-chloro-6-hydroxy- 
quinazoline. 

1 H-NMR(CDBOD) 8 : 3.87 (3H, s), 4.85 (2H, s), 6.81 (1H, d, J = 2.4 Hz), 7.13-7.16 (1H, 
m), 7.44 (1H, d, J = 2.4 Hz), 7.63 (1H, dd, J = 8.0, 2.0 Hz), 7.86 (1H, d, J = 8.8 Hz), 7.96 
(1H, dd, J - 6.4, 2.0 Hz), 8.01 (1H, d, J = 2.0 Hz), 8.03 (1H, dd, J = 4.8, 2.0 Hz), 8.62 (1H, 
s). 

ESI-MS (m/e): 349 (M+H)+. 
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Example 125 



F. 




N-CH, 



H[3-(flwrometlbiyl) pyrifln^-yl] Q?<;y}-N-(1 -methyl- HH-pyr^Qll-3-yl) gmm^nsA^L 



The compound of Example 125 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2-chloro-3- 
fluoromethyl pyridine, 3 -amino- 1 -methyl- 1 H-py razole and 4-chloro-6-hydroxy- 
quinazoline. 



1H-NMR(CD30D) 5 : 3.87 (1H, s), 5.64 (2H, d, J = 47 Hz), 6.84 (1H, d, J = 2.4 Hz), 7.16- 
7.19 (1H, m), 7.45 (1H, d, J = 2.4 Hz), 7.65 (1H, dd, J = 8.8, 2.8 Hz), 7.88 (1H, d, J = 8.8 
Hz), 7.93 (1H, d, J = 6.4 Hz), 8.05 (1H, d, J = 2.0 Hz), 8.13 (1H, d, J = 4.8 Hz), 8.64 (1H, 
s). 

ESI-MS (m/e): 35 1 (M+H)+. 
Example 126 



H2-f {4-[[l-methyl-lH-pvrazol-3-vI1 amino] quinazolin-6-yl} oxy) pyridi ne 3-yl] ethanone 
The compound of Example 126 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 3-acetyl-2- 
chloropyridine, 3 -amino- 1 -methyl- lH-pyrazole and 4-chloro-6-hydroxy-quinazoline. 



1H-NMR(CD30D) 5 : 2.83 (3H, s), 3.88 (3H, s), 6.87 (1H, br), 7.20-7.24 (1H, m), 7.43 (1H, 
d, J = 2.4 Hz), 7.65 (1H, d, J = 8.8 Hz), 7.90 (1H, d, J = 8.8 Hz), 8.10 (1H, d, J - 2.4 Hz), 
8.26-8.30 (2H, m), 8.63 (1H, s). 
ESI-MS (m/e): 361 (M+H)+. 



amine. 
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Example 127 




CH 3 



5"ChlQrQ-2-methyM-({4-[[l-methyl-][H-pym^0l-3-yl] amino] quinazolin-6-yl} oxy^l 

pyrjdazine-3 (2H)-on. 

The compound of Example 127 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 4,5-dichloro- 
2-methyl-3 (2H) pyridazinone, 3 -amino- 1 -methyl- 1 H-pyrazole and 4-chloro-6-hydroxy- 
quinazoline. 

1H-NMR(CD30D) 6 : 3.82 (3H, s), 3.87 (3H, s), 6.83 (1H, d, J = 2.4 Hz), 7.44 (1H, d, J = 
2.4 Hz), 7.61 (1H, dd, J = 8.8, 2.4 Hz), 7.71 (1H, d, J = 2.4 Hz), 7.85 (1H, d, J = 8.8 Hz), 
7.99 (1H, s),8.60(lH, s). 
ESI-MS (m/e): 384 (M+H)-h 

Example 128 




F 



6-r(6-fluoropyridme-2-yl) oxy]-N-(l-methvl-lH-pvrazol-3-yl) quinazoline-4-yl-amine 
The compound of Example 128 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2,6-difluoro 
pyridine, 3 -amino- 1 -methyl- 1 H-pyrazole and 4-chloro-6-hydroxy-quinazoline. 
1H-NMR(CD30D) S : 3.89 (3H, s), 6.74 (1H, dd, J = 8.0, 2.4 Hz), 6.79 (1H, d, J - 2.4 Hz), 
6.91 (1H, d, J = 8.0 Hz), 7.47 (1H, d, J = 2.4 Hz), 7.68 (1H, dd, J = 8.8, 2.0 Hz), 7.88 (1H, d, 
J - 8.8 Hz), 7.89-7.96 (1H, s), 8.15 (1H, d, J = 2.8 Hz), 8.62 (1H, s). 
ESI-MS (m/e): 337 (M+H)+. 
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Example 129 




[3-fluQro-2-({4-[[^m^ftyl-lH'pyra2;ol>3-yl] amino] g wnazjQlin-6-y l} oxv) phenyl] 

methanol, 

The compound of Example 129 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2,3- 
difluorobenzene methanol, 3 -amino- 1 -methyl- lH-pyrazole and 4-chloro-6-hydroxy- 
quinazoline. 

1H-NMR(CD30D) 5 : 3.85 (3H, s), 4.72 (2H, s), 6.75 (1H, br), 7.14-7.19 (1H, m), 7.27- 
7.33 (1H, m), 7.69 (1H, dd, J - 8.0, 1.6 Hz), 7.85 (1H, d, J = 8.8 Hz), 7.41-7.44 (2H, m), 
7.56 (2H, br), 7.79 (1H, br), 8.55 (1H, s). 
ES1-MS (m/e): 366 (M+H)+. 

Example 130 



6-[2-fluQro-6-(fluorpmethyl) phenoxv]-N-n -methvl-1 H-pyrazol-3-yn quinazoline-4-yl- 

amine 

The compound of Example 130 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 1,2-difluoro- 
3-(fluoromethyl) benzene, 3 -amino- 1 -methyl- lH-pyrazole and 4-chloro-6-hydroxy- 
quinazoline. 



1H-NMR(CD30D) & : 3.85 (3H, s), 5.47 (2H, d, J = 47 Hz), 6.82 (1H, d, J = 2.4 Hz), 7.25- 
7.42 (4H, m), 7.52 (1H, dd, J = 8.8, 2.4 Hz), 7.59 (1H, d, J = 2.4 Hz), 7.82 (1H, d, J = 8.8 
Hz), 8.59 (1H, s). 
ESI-MS (m/e): 368 (M+H)+. 
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Example 131 




[3-ehlQro-4-({4-[[l -methyl- 1 H-pyrazpl-3-yl] amino] quinazolin-6-yl} oxy> phenyl] 

methanol 

The compound of Example 131 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 4-fluoro-3- 
chlorobenzene methanol, 3 -amino- 1 -methyl- 1 H-py razole and 4-chloro-6-hydroxy- 
quinazoline. 

1H-NMR(CD30D) 5 : 3.87 (3H, s), 4.67 (2H, s), 6.80 (1H, br), 7.13 (1H, d, J = 8.8 Hz), 
7.42 (1H, d, J = 2.4 Hz), 7.52 (1H, d, J = 8.0 Hz), 7.55 (1H, d, J = 2.4 Hz), 7.66 (1H, br), 
7.83 (1H, d, J = 8.4 Hz), 8.58 (1H, s)I. 
ESI-MS (m/e): 382 (M+H)+. 

Example 132 




M ethYl-5-rmethvlsulfonvn-2-a4-rr3-methvUri.2.4VthiadiazoM>vl] amino] quinazolin-6- 

yl} oxy) bengoatc 

The compound of Example 132 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2-fluoro-5- 
methylsulfonyl-benzoic acid methyl ester, 5-amino-3-methyl-[l,2,4] thiadiazole and 4- 
chloro-6-hydroxy-quinazoline. 

1H-NMR(CD30D) 6 : 2.55 (3H, s), 3.19 (3H, s), 3.91 (3H, s), 7.25 (1H, d, J = 8.8 Hz), 7.72 
(1H, dd, J - 8.8, 2.4 Hz), 8.03 (1H, d, J - 2.8 Hz), 8.05 (1H, d, J = 8.8 Hz), 8.11 (1H, dd, J 
- 8.8, 2.8 Hz), 8.58 (1H, d, J = 2.4 Hz), 8.95 (1H, s). 
ESI-MS (m/e): 472 (M+H)+. 



©Rising Sun Communications Ltd. 



http://wwwjisingsun. co. uk 



WO200S-090332 



124 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Example 133 




3-flwrQ-2-({4-[[^pyriidmc-2-y^m"Pyrazo^-3-y^3 amino] quinazolin-6-yl} oxy) 

benzonjtrile 

The compound of Example 133 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2,3-difluoro 
benzonitrile, 3-amino-l-(pyridine-2-yl)-lH-pyrazole and 4-chloro-6-hydroxy-quinazoline. 
1H-NMR(CD30D) 6 : 7.23-7.26 (2H, m), 7.47-7.51 (1H, m), 7.43 (1H, d, J = 2.0 Hz), 7.69 
(1H, dd, 8.0, 1.6 Hz), 7.60-7.67 (4H, m), 7.84-7.90 (2H, s), 7.93 (1H, d, J = 2.8 Hz), 8.41 
(1H, d, J = 5.2 Hz), 8.52 (1H, d, J = 2.8 Hz), 8.66 (1H, s). 
ESI-MS (m/e): 424 (M+H)+. 

Example 134 



l-r3-fluQrQ-2"ri4-rn-methvMH-pvrazol-3-vl] a mino] quinazolin-6-yl} oxy) phenyl] 
ethanone 

The compound of Example 134 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using l-(2,3- 
difluorophenyl) ethanone, 3 -amino- 1 -methyl- lH-pyrazole and 4-chloro-6-hydroxy- 
quinazoline. 



1H-NMR(CD30D) 5 : 2.60 (3H, s), 3.85 (3H, s), 6.85 (1H, d, J = 2.4 Hz), 7.37-7.43 (3H, 
m), 7.55 (1H, dd, J - 8.8, 2.8 Hz), 7.61 (1H, d, J = 2.8 Hz), 7.69-7.71 (1H, m), 7.86 (1H, d, 
J = 8.8 Hz), 8.61 (lH,s). 
ESI-MS (m/e): 378 (M+H)+. 
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Example 135 




M(3-chtor0Pvridme-2-vn oxvl-N-f 1 A difluoromethvlV 1 H-pvrazol-3-vl] guinazoline-4-vl- 



The compound of Example 135 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2,3- 
dichloropyridine, 3-amino-l -(difluoromethyl)-l H-pyrazole and 4-chloro-6-hydroxy- 
quinazoline. 

1H-NMR(CD300) 8 : 7.12-7.15 (1H, m), 7.21 (1H, d, J - 2.8 Hz), 7.31 (1H, t, J = 60 Hz), 
7.70 (1H, dd, J = 8.8, 2.4 Hz), 7.90-7.94 (3H, m), 8.04 (1H, dd, J = 4.8, 1.6 Hz), 8.17 (1H, d, 
J = 2.4 Hz), 8.68 (1H, s). 
ESI-MS (m/e): 389 (M+H)+. 

Example 136 



3-chlQro-N.N-dimethvI-2-r(4-rf3-methvl-fl.2.41-thiadiazol-5-yl] amino] quinazolin-6-yl} 
oxv) benzenesulphon amide. 

The compound of Example 136 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2,3-dichloro- 
N,N-dimethyl-benzenesulphon amide, 5-amino-3-methyl-[l,2,4] thiadiazole and 4-chloro-6- 
hydroxy-quinazoline. 

1H-NMR(CD30D) 5 : 2.54 (3H, s), 2.92 (6H, s), 7.53 (1H, t, J = 8.0 Hz), 7.62 (1H, dd, J = 
8.8, 2.8 Hz), 7.76 (1H, d, J = 2.8 Hz), 7.80 (1H, dd, J = 8.0, 1.6 Hz), 8.00 (1H, d, J = 8.8 
Hz), 8.02 (1H, dd, J = 8.0, 1.2 Hz), 8.89 (1H, s). 
ESI-MS (m/e): 477 (M+H)+. 



amine 
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Example 137 



o=s=o 




$-r2-chlorQ-6-( ethvlsnlfonvn phenoxv1-N-(3-methvl- 1 .2.4-thiadiazo1-5- v n quinazoline-4- 
y Um ine 

The compound of Example 137 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 1,2-dichloro- 
3-(ethane sulfonyl) benzene, 5-amino-3-methyl-[l,2,4] thiadiazole and 4-chloro-6-hydroxy- 
quinazoline. 

1H-NMR(CD30D) 6 : 1.34 (3H, t, J = 7.2 Hz), 2.54 (3H, s), 3.47 (2H, q, J = 7.2 Hz), 7.56 
(1H, t, J = 8.0 Hz), 7.65 (1H, dd, J= 8.8, 2.4 Hz), 7.71 (1H, d, J = 2.4 Hz), 7.86 (1H, dd, J - 
8.0, 1.6 Hz), 7.98 (1H, d, J = 8.8 Hz), 8.09 (1H, dd, J = 8.0, 1.6 Hz), 8.89 (1H, s). 
ESI-MS (m/e): 356 (M+H)+. 

Example 138 



6-[2-fluorO-6-(methylsulfonyll) phenoxvl^N^S-methvlpvrazine^-yl) quinazoline-4-yl- 



5-methylpyrazine-2-amine 1.70 g (15.6 mmol), 2,2-bis diphenylphosphino-l,l-binaphthyl 
0.37 g (0.6 mmol), cesium carbonate 7.80 g (24.0 mmol) and tris dibenzylideneacetone 
palladium were added to toluene solution (150 ml) of 4-chloro-6-acetate-quinazoline 2.70 g 
(12.0 mmol), and thereafter the mixture was stirred at 111°C for 18 hours. The reaction 
liquor was separated by filtration, water was added to filtrate, and extraction was carried out 
with chloroform. After drying and concentrating the organic layer, ammonia water 10 ml 
was added to the solution obtained by adding tetrahydrofuran 100 ml and methanol 100 ml 
to the obtained residue, and the mixture was stirred for 30 minutes. The reaction solution 
was concentrated, and thereafter the obtained residue was stirred over night with methanol 




amine 
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solution, and thereafter the reaction solution was separated by filtration, and the residue was 
dried, and 6-hydroxy-N-(5-methylpyrazine-2-yl) quinazoline-4-yl-amine 1.30 g (yield: 
42 %) was obtained as a yellow solid. 

The obtained hydroxy body 50 mg (0.20 mmol) and l^-difluoro^-methanesulphonyl 
benzene 94 rag (0.50 mmol) were added to N,N-dimethylacetamide solution (3 ml) of 
potassium tert-butoxide 57 mg (0.50 mmol), and thereafter the mixture was stirred at 77°C 
for four hours. Water was added to the reaction liquor, and extraction was carried out with 
chloroform. The organic layer was dried and concentrated, thereafter the obtained residue 
was purified using reverse phase separation HPLC (0.1 % TFA-containing water : 
acetonitrile = 90 : 10 to 10 : 90), and the title compound 24 mg (yield: 29 %) was obtained 
as a yellow solid. 



1H-NMR(CD30D) 6 : 2.56 (3H, s), 3.34 (3H, s), 7.54-7.70 (3H, m), 7.90-7.95 (3H, m), 
8.27 (1H, s), 8.70 (1H, s), 9.61 (1H, s). 
ES1-MS (m/e): 426 (M+H)+. 

Example 139 



6-f2-chloro-6-(cvclopropyl sulfonvl) phenoxy1-N-(l-memvl-lH-pvrazol-3-vn quinazoline- 
4-yl-amjne 

The compound of Example 139 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 1,2-dichloro- 
3-(cyclopropyl sulfonyl) benzene, 3 -amino- 1 -methyl- IH-pyrazole and 4-chloro-6-hydroxy- 
quinazoline. 

1H-NMR(CD30D) 6 : 1.10-1.13 (2H, m), 1.28-1.31 (2H, m), 2.97-3.03 (1H, m), 3.85 (3H, 
s), 6.71 (1H, br), 7.47-7.55 (3H, m), 7.68 (1H, brs), 7.84-7.87 (2H, m), 7.98 (1H, dd, J = 8.8, 
1.6 Hz), 8.54 (1H, s). 
ES1-MS (m/e): 456 (M+H)+. 
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Example 140 




6-r2-fluoro-6-fmethvlsulfonvn phenoxvl-N-lH-pyrazol-3-vl quinazoline-4-yl-amine 

The compound of Example 140 was produced by the same process as in Example 95, a 

process based on this or a combination of these and a normal procedure using 1,2-difluoro- 

3-(methylsulfonyl) benzene, 3-amino-lH-pyrazole and 4-chloro-6-hydroxy-quinazoline. 

1H-NMR(CD30D) 5 : 3.35 (3H, s), 7.48-7.58 (4H, m), 7.61 (1H, d, J = 8.8 Hz), 7.77 (1H, 

brs), 7.87 (1H, d, J = 8.8 Hz), 7.93 (1H, d, J = 7.6 Hz), 8.65 (1H, s). 

ESI-MS (m/e): 400 (M+H)+. 

Example 141 



6-D-cycIpprQpyl pyridin-2-yl] oxy]-N-(l-methyl-lH-p yrazo l-3-yl) q yma z olm e-4- yl- a mirje 
The compound of Example 141 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 3- 
cyclopropyl-2-chloropyridine, 3-amino- 1 -methyl- 1 H-pyrazole and 4-chloro-6-hydroxy- 
quinazoline. 

1H-NMR(CD30D) 6 : 0.79-0.89 (2H, m), 1.03-1.08 (2H, m), 2.21-2.25 (1H, m), 3.88 (3H, 
s), 6.77 (1H, brs), 7.06-7.09 (1H, m), 7.43 (1H, dd, J = 7.4, 1.6 Hz), 7.49 (1H, brs), 7.63 
(1H, d, J = 8.4 Hz), 7.86 (1H, d, J = 8.4 Hz), 7.93 (1H, dd, J = 4.8, 1.6 Hz), 8.04 (1H, d, J = 
2.4 Hz), 8.59 (1H, s). 
ESI-MS (m/e): 359 (M+H)+. 
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Example 142 




OH 



R-({4-[tl-mcthyMH[-pyr^iol'3-yl3 — amino] guinrepline-fr-yl} oxvV3-ftrifiuorornethyi) 

phenyl] methanol. 

The compound of Example 142 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2-fluoro-3- 
(trifluoromethyl>benzene methanol, 3 -amino- 1 -methyl- 1 H-pyrazole and 4-chloro-6- 
hydroxy-quinazoline. 

1H-NMR(CD30D) 6 : 3.85 (3H, s), 4.53 (2H, s), 6.77 (1H, d, J = 2.4 Hz), 7.41-7.52 (4H, 
m), 7.72 (1H, d, J - 7.6 Hz), 7.80 (1H, d, J = 8.8 Hz), 7.93 (1H, d, J = 7.6 Hz), 8.56 (1H, s). 
ESI-MS (m/e):.416 (M+H)+. 

Example 143 



6-r2-fluoro-6-(methvlsulfonyn phenoxv]-N-pvridazin-3-yl quinazoline-4-yl-amine 

The compound of Example 143 was produced by the same process as in Example 95, a 

process based on this or a combination of these and a normal procedure using 1,2-difluoro- 

3-(methylsuIfonyl) benzene, 3-amino-pyridazine and 4-chloro-6-hydroxy-quinazoline. 

1H-NMR(CD30D) 5 : 3.37 (3H, s), 7.51-7.66 (4H, m), 7.90 (1H, d, J = 8-8 Hz), 7.94-7.96 

(3H, m), 8.64 (1H, br), 8.84 (1H, s). 

ESI-MS (m/e): 412 (M+H)+. 
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Example 144 




F 



N-(5n;hlQrppyrazine-^ 

The compound of Example 144 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 1,2-difluoro- 
3-(methylsulfonyl) benzene, 2-amino-5-chloropyrazine and 4-chloro-6-hydroxy- 
quinazoline. 



1H-NMR(CD30D) 5 : 3.37 (3H, s), 7.54-7.60 (2H, m), 7.71 (1H, dd, J = 8.8, 2.8 Hz), 7.80, 
(1H, d, J = 2.8 Hz), 7.95 (1H, s), 7.96 (1H, d, J = 8.8 Hz), 8.29 (1H, s), 8.79 (1H, s), 9.84 
(lH,s). 

ES1-MS (m/e): 446 (M+H)+. 
Example 145 



[3»5-difluQro-4-({4-[[l -methyl- lH-pyraz ol-3 -y I ] am m o] qu in a^ olin.-6-yl} ox y) phenyl] 
me th ano l 

The compound of Example 145 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 3,4,5- 
trifluoro-benzene methanol, 3 -amino - 1 -methyl- 1 H-pyrazole and 4-chloro-6-hydroxy- 
quinazoline. 

1H-NMR(CD30D) 6 : 3.83 (3H, s), 4.65 (2H, s), 6.80 (1H, d, J = 2.0 Hz), 7.07-7.09 (2H, 
m), 7.42 (1H, d, J = 2.0 Hz), 7.57 (1H, dd, J = 8.8, 2.0 Hz), 7.67 (1H, d, J == 2.4 Hz), 7.83 
(lH,d,J = 8.8Hz),8.59(lH,s). 
ESI-MS (m/e): 384 (M+H)+. 
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Example 146 




3-fluoro>2-(;{4-[[l-methvl-lH-pyrazol>5-yl] am ino] quinazolin-6-vl} oxy) benzonitrile 
The compound of Example 146 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2,3-difluoro 
benzonitrile, 5 -amino- 1 -methyl- 1 H-pyrazole and 4-chloro-6-hydn>xy-quinazoline. 
1H-NMR(CD30D) 5 : 3.70 (3H, s), 7.38-7.44 (1H, m), 7.53-7.60 (3H, m), 7.66-7.69 (3H, 
m), 8.00 (1H, d, J = 9.2 Hz), 9.00 (1H, s). 
ESI-MS (m/e): 361 (M+H)+. 

Example 147 



6-f4-methvl-2-rmethvlsulfonyn p henoxyj-N-fl -methvl- 1 H-pvrazole-3-yl) quinazoIine-4-yl- 
ajnin£ 

The compound of Example 147 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using l-fluoro-4- 
methyl-2-(methylsulfonyl) benzene, 3-amino- 1 -methyl- 1 H-pyrazole and 4-chloro-6- 
hydroxy-quinazoline. 

1H-NMR(CD30D) 6 : 2.46 (3H, s), 3.87 (3H, s), 6.75 (1H, brs), 7.00 (1H, d, J = 8.8 Hz), 
7.49 (1H, brs), 7.65 (1H, s), 7.87 (1H, d, J = 8.8 Hz), 7.88 (1H, s), 7.99 (1H, brs), 8.59 (1H, 
s). 

ESI-MS (m/e): 410 (M+H)+. 
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Example 148 




6-f2.6-diflU0C0 phenoxvVN-( 1 -methvl-pvrazol-3-vn quinazoHne -4-yl-amine 

The compound of Example 148 was produced by the same process as in Example 95, a 

process based on this or a combination of these and a normal procedure using 1,2,3- 

trifluorobenzene, 3 -amino- 1 -methyl- lH-pyrazole and 4-chloro-6-hydroxy-quinazoline. 

1H-NMR (CDC13) 6 : 3.80 (3H, s), 7.03 (2H, t, J = 8.4 Hz), 7.14-7.17 (1H, m), 7.33 (1H, 

br), 7-50-7.61 (1H, m), 7.91-7.94.(2H, m), 8.02 (1H, brs), 8.75 (1H, s). 

ESI-MS (m/e): 354 (M+H)+. 

Example 149 



l-r3-meth vl-2~( r f4-rn-methvl-Pvrazol-3-yl1 amino] quinazohn-6-yl] oxv) phenyl] ethanone 
4-[(i-methyl-lH-pyrazol-3-yi) amino] quinazoiin-6-ol 71 mg (0.295 mmol) and l-(2- 
fluoro-3 methylphenyl) ethanone 90 mg (0.592 mmol) were added to N,N- 
dimethylacetamide solution (5 ml) of potassium t-butoxide 82 mg (0.732 mmol), and 
thereafter the mixture was stirred at 130°C for five hours. Water was added to the reaction 
liquor, and extraction was carried out with chloroform. The organic layer was dried and 
concentrated, thereafter the obtained residue was purified using silica gel chromatography 
(chloroform : methanol = 12 : 1) and the title compound 6 mg (yield: 5 %) was obtained as 
a colourless solid. 



1H-NMR(CD30D) S : 2.16 (3H, s), 2.54 (3H, s), 3.83 (3H, s), 6.90 (1H, br), 7.16 (1H, br), 
7.33-7.35 (2H, m), 7.45-7.53 (2H, m), 7.70 (1H, d, J = 6.8 Hz), 7.86 (1H, d, J = 8.8 Hz), 
8.64 (lH,s). 

ESI-MS (m/e): 374 (M+H)+. 
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Example 150 



0=s=0 



^0 



N-CH, 




F 



6-r2-( fluorofnethvlVe-froethvlsulfopyn phenoxvl-N-f 1 -methvl-nvrazole-3-vn quinazoline- 
4-yl-amine 

The compound of Example 150 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2-fluoro-l- 
(fluoromethyl)-3-(methylsulfonyl) benzene, 3 -amino- 1 -methyl- 1 H-pyrazole and 4-chloro-6- 
hydroxy-quinazoline. 

1H-NMR(CD30D) 5 : 3.30 (3H, s), 3.82 (3H, s), 5.23 (2H, d, J = 47 Hz), 6.88 (1H, d, J = 
2.0 Hz), 7.43 (1H, d, J » 2.0 Hz), 7.51 (1H, dd, J - 8.8, 3.2 Hz), 7.60 (1H, d, J = 8.0 Hz), 
7.86-7.91 (3H, m), 8.16 (1H, d, J = 7.2 Hz), 8.64 (1H, s). 
ESI-MS (m/e): 428 (M+H)-h 

Example 151 



3- methYl-2'a4-rri-methvl-pyrazol-3-vl1 amino] quinazolin-6-vl} oxvl benzonitrile 

4- [(l -methyl- 1 H-pyrazol-3-yl) amino] quinazolin-6-ol 90 mg (0.373 mmol) and 2-fluoro-3- 
methylbenzo nitrile 100 mg (0.741 mmol) were added to N,N-dimethylacetamide solution 
(5 ml) of potassium t-butoxide 105 mg (0.937 mmol) and thereafter, the mixture was stirred 
at 110°C for four hours. Water was added to the reaction liquor, and extraction was carried 
out with chloroform. The organic layer was dried and concentrated, thereafter the obtained 
residue was purified using silica gel chromatography (chloroform : methanol - 12 : 1), and 
the title compound 31 mg (yield: 23 %) was obtained as a colourless solid. 



1H-NMR(CD30D) 6 : 2.20 (3H, s), 3.82 (3H, s), 6.80 (1H, brs), 7.28-7.33 (1H, m), 7.43- 
7.45 (2H, m), 7.56-7.60 (3H, m), 7.81 (1H, d, J = 8.4 Hz), 8.55 (1H, brs). 
ESI-MS (m/e): 357 (M+H)+. 
Example 152 
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N-CH, 



CvcloprQPVl fa-fluorQ^-^-fd-methvl-pyrazQl-S-vl} amino] quinazolin-6-vl] oxv^ phenyl] 
methanone 

4-[(l -methyl- lH-pyrazol-3-yl) amino] quinazolin-6-ol 70 mg (0.290 mmol) and 
cyclopropyl (2,3-difluorophenyl) methanone 63 mg (0.346 mmol) were added to N,N- 
dimethylacetamide solution (6 ml) of potassium t-butoxide 81 mg (0.723 mmol) and 
thereafter, the mixture was stirred at 110°C for one hour. Water was added to the reaction 
liquor, and extraction was carried out with chloroform. The organic layer was dried and 
concentrated, thereafter the obtained residue was purified using silica gel chromatography 
(chloroform : methanol = 10 : 1), and the title compound 36 mg (yield: 31 %) was obtained 
as a colourless solid. 

1H-NMR(CD30D) 5 : 0.95-1.00 (2H, m), 1.14-1.18 (2H, m), 2.55-2.59 (1H, m), 3.84 (3H, 
s), 6.92 (1H, brs), 7.33-7.57 (6H, m), 7.87 (1H, d, J = 8.8 Hz), 8.66 (1H, s). 
ESI-MS (m/e): 404 (M+H)+. 

Example 153 



6"[2-flUQro-6-(methoxymethyl) phenoxv]-N-f 1 -methvl-pvrazol-3-yl) quinazoline-4-yl- 



The compound of Example 153 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 1,2-difluoro- 
3 -(methoxy methyl) benzene, 3 -amino- 1 -methyl- 1 H-pyrazo le and 4-chloro-6-hydroxy- 
quinazoline. 



1H-NMR(CD30D) 5 : 3.34 (3H, s), 3.82 (3H, s), 6.95 (1H, brs), 7.12-7.17 (2H, m), 7.22- 
7.27 (1H, m), 7.31-7.34 (1H, m), 7.53 (1H, brs), 7.87 (1H, brs), 8.08 (1H, brs), 8.72 (1H, s). 
ESI-MS (m/e): 380 (M+H)+. 
Example 154 




amine 
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ci* 




N-CH, 



r6-f5-chloroO-fluoropyridine-2^ 
amine 

The compound of Example 154 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2,5-dichloro- 
3-fluoropyridine, 3 -amino- 1 -methyl- 1 H-pyrazole and 4-chloro-6-hydroxy-quinazoline. 
1H-NMR (DMSO-d6) 8 : 3.81 (3H, s), 6.79 (1H, d, J = 2.4 Hz), 7.69 (1H, d, J = 2.4 Hz), 
7.81 (1H, dd, J = 8-8,2.4 Hz), 7.86 (1H, d, J = 8.8 Hz), 8.13 (1H, d, J = 2.4 Hz), 8.33 (1H, 
dd, J = 8.8, 2.4 Hz), 8.51 (1H, d, J = 2-4 Hz), 8.70 (1H, s). 
ESI-MS (m/e): 371 (M+H)+. 

Example 155 



r6-f3-fluoropvridine-2-vloxv)-quinazoline-4-vl]-r 1 -m ethvl-1 H-pyrazol-3-ylVamine 
The compound of Example 155 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2-chloro-3- 
fluoropyridine, 3-amino-l-methyl-lH-pyrazole and 4-chloro-6-hydroxy-quinazoline. 



1H-NMR (CDC13) 5 : 3.86 (3H, s), 6.93 (1H, d, J - 2.3 Hz), 7.09-7.13 (1H, m), 7.39 (1H, d, 
J = 2.3 Hz), 7.54-7.59 (1H, m), 7.76 (1H, dd, J - 9.0, 2.3 Hz), 7.91-7.92 (1H, m), 8.10 (1H, 
d, J = 9.0 Hz), 8.15 (1H, d, J = 2.3 Hz), 8.79 (1H, s). 
ESI-MS (m/e): 337 (M+H)+. 




F 



©Rising Sun Communications Ltd. 



http.V/wwwsisingsun. co. uk 



WO2005-090332 



136 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Example 156 




fi-[^methyl-$-(methylsu)fonyl) phenoxvl-N-a-methyl-pyrazoI-3-yl) quinazoline-4-yl- 



The compound of Example 156 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2-fluoro-l- 
methyl-3-(methylsulfonyl) benzene, 3 -amino- 1 -methyl- 1 H-pyrazole and 4-chloro-6- 
hydroxy-quinazoline. 



1H-NMR (CDC13) 6 : 2.09 (3H, s), 3.26 (3H, s), 3.81 (3H, s), 6.88-7.00 (1H, br), 7.02-7.12 
(1H, br), 7.31 (1H, d, J = 2.0 Hz), 7.38 (1H, t, J = 8.0 Hz), 7.46-7.54 (1H, br), 7.55 (1H, d, J 
= 8.0 Hz), 7.82-7.96 (1H, br), 7.98 (1H, d, J = 8.0 Hz), 8.00-8.12 (1H, br). 
ESI-MS (m/e): 409 (M+H)+. 

Example 157 



F 

6-[2Kflvoromethyl)-6-(mgthylsulfonyl) phenoxv]-N-r 1 H-pvrazol-3- V n qmnazoline-4-yl- 



The compound of Example 157 was produced by the same process as in Example 95, a 
process based on this or a combination of these and a normal procedure using 2-fluoro-l- 
(fluoromethyl)-3-(methylsulfonyl) benzene, 3-amino-l-raethyl-lH-pyrazole and 4-chloro-6- 
hydroxy-quinazoline. 



1H-NMR(CD30D) 6 : 3.34 (3H, s), 5.33 (2H, d, J = 47 Hz), 7.60-7.77 (4H, m), 7.82-7.90 
(1H, m), 8.00-8.04 (1H, m), 8.16-8.21 (2H, m), 8.50 (1H, br). 
ESI-MS (m/e): 414 (M+H)+. 



amine 




amine 
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Example 158 




r6-f2-fluoro-6-(methane sulfonamide) phenoxv)-quinazolin- 4-yl]-n-niethvMH-pyra2nU^- 
yl)-aminfr 

The compound of Example 158 was produced using N-(2,3-difluorophenyl) methane sulfon 

amide, 3-amino- 1 -methyl- 1 H-pyrazoie and 4-chloro-6-hydroxy-quinazoline. 

1H-NMR (CDC13) 6 : 3.04 (3H, s), 3.85 (3H, s), 6.83 (1H, d, J = 2.3 Hz), 7.01-7.03 (1H, m), 

7.26-7.28 (1H, m), 7.36 (1H, d, J = 2.3 Hz), 7.45 (1H, d, J = 8.5 Hz), 7.58-7.60 (1H, m), 

7.79 (1H, d, J = 2.3 Hz), 8.03 (1H, d, J = 8.5 Hz), 8.68 (1H, s). 

ESI-MS (m/e): 429 (M+H)+. 

Pharmacological test example carried out using compounds in accordance with this 
invention as test compounds is shown below. 

Pharmacological test example 1: glucokinase activation action 

Using compounds in accordance with this invention, glucokinase activation ability was 
measured. 

The measurement of excellent glucokinase activation action of compound represented by 
the aforesaid formula (I) can be carried out by a process in accordance with literature (for 
example Diabetes, vol.45, pp.1671-1677, 1996) or a process in accordance with this. 

The glucokinase activity was not directly measured using glucose-6-phosphoric acid, but 
the amount of Thio-NADH was measured which is formed when reporter enzyme glucose- 
6-phosphoric acid dehydrogenase produces phospho gluconolactone from glucoses- 
phosphoric acid, and thereby degree of activation of glucokinase examined. 

Recombinant human liver GK used in this assay is expressed in E.coli as FLAG fusion 
protein and refined with ANT1FLAG M2 AFFINITY GEL (Sigma). 
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The assay was carried out at 30°C using flat bottom 96-well plate. The assay buffer (25 mM 
Hepes Buffer pH=7.2, 2 mM MgC12, 1 mM ATP, 0.5 mM TNAD, 1 mM dithiothreitol) 
was charged in aliquot of 69 \il and DMSO solution of compound or as control, DMSO 1 ^1 
was added. Thereafter enzyme mixture (FLAG-GK, 20 U/ml G6PDH) 20 |xl cooled in ice 
beforehand was added by pipette, and thereafter, the substrate 25 mM glucose 10 |xl was 
added, and reaction was started (final glucose concentration = 2.5 mM). 

After the start of reaction, increase of absorbance at 405 nm was measured for ten minutes 
every 30 seconds, and evaluation of compound was carried out using the increment for the 
first five minutes. FLAG-GK was added so that absorbance increment after five minutes 
became between 0.05-0.1 in the presence of 1 % DMSO. 

OD value in each concentration of compound to be evaluated was measured with making 
the OD value with DMSO control 100 %. From OD value of each concentration, Emax (%) 
and EC50 (|xM) were calculated, and it was used as index of GK activated ability of 
compound. 

GK activation ability of compound in accordance with this invention was measured. The 
results thereof are shown in Table 5. 

Table 5 

GK activation ability of the compounds of this in vention 

Compound number. Emax (%^ EC50 (\xM^ 

Example 1 1000 0.18 
- Example 22 860 0.08 
EXMtpte31 1050 009 

As shown in the aforesaid Table 5, the compound in accordance with this invention has 
excellent GK activation ability using Emax and EC50 as index, and is useful in therapy 
and/or prevention of diabetes mellitus, diabetes meliitus complication or obesity. 

Possible Applications in Industry 

In accordance with this invention, a novel substance having glucokinase activation action is 
put forward. 
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Substituted quinazoline represented by formula (I) or pyridopyrimidine derivative or a 
pharmacologically acceptable salt thereof put forward by this invention has excellent 
glucokinase activation action and is useful in therapy and/or prevention of diabetes mellitus, 
diabetes mellitus complication or obesity. 
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Patent Claims 

1. A compound represented by formula (I) or the pharmacologically acceptable salts 
thereof 





(I) 

[wherein, X denotes a nitrogen atom or CH, Y denotes an oxygen atom or sulfur atom, 
and R 1 denotes an atom or a group arbitrarily selected from the following (1), (2), (3), 
(4), (5) and (6) (wherein, when R ! is the following (1) to (5), is, and R 1 may contain the 
same or different 1-3 groups selected from the substituent group a), 

(1) 5-6 membered heteroaryl group containing 1-3 heteroatoms selected from the group 
comprising a nitrogen atom, sulfur atom and oxygen atom in ring (said heteroaryl group 
may form a condensed ring with phenyl group), 

(2) aryl group, 

(3) straight or branched chain lower alkyl group, 

(4) 3-7C cycloalkyl group (one of carbon atom constituting the said group (except 
carbon atom bonding to Y) may be substituted by oxygen atom, NH, N-alkanoyl group 
or carbonyl oxy group), 

(5) straight or branched chain lower alkenyl group, 

(6) hydrogen atom 

R 2 denotes a hydrogen atom or fluorine atom, 

A ring is a monocyclic or bicyclic heteroaryl group represented by formula (II) 




(id 

(the said heteroaryl group may contain one (sic, it must be one or more or one to some 
specific number) the same or different substituents selected from substituent group P)]. 
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Substituent group a: lower alkyl group (the said lower alkyl group may be substituted 1- 
3 by halogen atom), 3-7C cycloalkyl group, lower alkoxy group, hydroxy group, 
hydroxyalkyl group (hydrogen atom of hydroxy group in said hydroxyalkyl group may 
be substituted by lower alkyl group), alkanoyl group, halogen atom, oxo group, lower 
alkyl sulphonyl group, lower alkyl sulfonyl amino group, mono- or di-lower 
alkylcarbamoyl group, mono- or di-lower alkylcarbamoyl alkyl group, mono- or di- 
lower alkyl sulphamoyl group, amino group, mono- or di-lower alkylamino group, 
cyano group, and 5-6 membered heteroaryl group which may contain 1-3 heteroatoms 
selected from the group comprising nitrogen atom, sulfur atom and oxygen atom in ring. 

Substituent group 0: lower alkyl group, lower alkoxy group, halogen atom, 
trifluoromethyl group, hydroxyalkyl group (hydrogen atom of hydroxy group in said 
hydroxyalkyl group may be further substituted by lower alkyl group), amino alkyl group 
(amino group in said amino alkyl group may be further substituted by lower alkyl 
group), alkanoyl group, carboxyl group, alkoxycarbonyl group and cyano group. 

2. A compound or pharmacologically acceptable salts thereof in accordance with Claim 
1, wherein R 1 is a group arbitrarily selected from the following (1), (2), (3) and (4) 
(wherein the said R 1 may contain the same or different 1-3 groups selected from the 
aforesaid substituent group a). 

(1) 5-6 membered heteroaryl group containing 1-3 heteroatoms selected from the group 
comprising nitrogen atom, sulfur atom and oxygen atom in ring (the said heteroaryl 
group may form a condensed ring with phenyl group), 

(2) aryl group, 

(3) straight or branched chain lower alkyl group, 

(4) 3-7C cycloalkyl group (one of carbon atom constituting the said group (except 
carbon atom bonding to Y) may be substituted by oxygen atom, NH, N-alkanoyl group 
or carbonyl oxy group). 

3. A compound or pharmacologically acceptable salts thereof in accordance with Claim 
1, wherein R 1 is a group arbitrarily selected from the following (1) and (2) (wherein the 
said R l may contain the same or different 1-3 groups selected from the aforesaid 
substituent group a),. 

(1) 5-6 membered heteroaryl group containing 1-3 heteroatoms selected from the group 
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comprising nitrogen atom, sulfur atom and oxygen atom in ring (the said heteroaryl 
group may form a condensed ring with phenyl group), 
(2) aryl group. 

4. A compound or pharmacologically acceptable salts thereof in accordance with Claim 
3, wherein A ring is a thiazolo [5,4-b] pyridinyl group, pyrazinyl group, thiadiazolyl 
group or pyrazolyl group which may contain the same or different 1-3 substituents 
selected from the substituent group p. 

5. A compound or pharmacologically acceptable salts thereof in accordance with any 
one of Claim 3 or 4, wherein formula (I) is formula (1-1) 




A ring 

HN^ N y 




(wherein each symbol is the same as above). 

6. A compound or pharmacologically acceptable salts thereof in accordance with any 
one of Claim 3 or 4, wherein formula (I) is formula (1-2) 

/a ring 

HN 

(1-2) 

(wherein each symbol is the same as above). 

7. A compound or pharmacologically acceptable salts thereof in accordance with Claim 
5, wherein Y is an oxygen atom,. 
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8. A compound or pharmacologically acceptable salts thereof in accordance with Claim 
6, wherein Y is a sulfur atom,. 

9. A compound or pharmacologically acceptable salts thereof in accordance with Claim 
1, wherein the compound represented by formula (I) is 

[6-(4H-[ 1,2,4] triazol-3-yl sulphanyl]-quinazolin-4-yl]-thiazolo [5,4-b] pyridine-2-yl- 
amine, 

[6-(4-methyl-4H-[l,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]-thiazol-2-yl-amine, 
[6-(4-methyl-4H-[ 1 ,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]-pyrazine-2-yl-amine, 
(6-phenoxy quinazolin-4-y 1) .-pyrazine-2-yl-amine, 

[6-(4H-[ 1,2,4]), triazol-3-yl sulphanyl)-quinazolin-4-yl]-pyrazine-2-yl-amine, 
[6-(4-methyl-4H-[ 1,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] 
pyridine-2-yI-amine, 

(6-phenoxy-quinazolin-4-yl).-thiazolo [5,4-b] pyridine-2-yl-amine, 

[6-(2-fluoro-phenoxy)-quinazoIin-4-yl]-thiazolo [5,4-b] pyridine-2-yl-amine, 

[6-(l -methyl- lH-imidazol-2-yl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridine-2- 

yl-amine, 

[6-(pyridin-2-yl sulphanyl)-quinazoline-4-yl]-thiazolo [5,4-b] pyridine-2-yl-amine, 
[6-(4-methyl-4H-[l ,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]-(3-methyl-[l ,2,4] 
thiadiazol-5 -yl-amine), 

[6-[pyrimidin-2-yl sulphanyl]-quinazolin-4-yl]-thiazolo [5,4-b] pyridine-2-yl-amine, 
[6-(4-methyl-4H-[ 1,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] 
pyridine-2-yl-amine, 

[6-(4-methyl-4H-[ 1,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]-thiazolo .[4,5-b] 
pyrazine-2-yl-amine, 

Benzthiazol-2-yl-[6-(4-methyl-4H-[ 1 ,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]- 
amine, 

[6-(3H-[l,2,3] triazol-4-yl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridine-2-yl- 
amine, 

(l-methyl-lH-pyrazol-3-yl>[6-(4-methyl-4H-[l,2,4] triazol-3-yl sulphanyl)-quinazolin- 
4-yl]-amine, 

[6-(4-methyl-4H-[l ,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]-pyrimidine-4-yl-amine, 
(5-methyl-pyrazine-2-yl)-[6-(4-methyl-4H-[l ,2,4] triazol-3-yl sulphanyl)-quinazoIin-4~ 
yl]-amine, 

[6-(4-methyl-4H-[ 1,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]-pyridine-2-yl-amine, 



©Rising Sun Communications Ltd 



httptf/wwwjrisingsun. co. uk 



WO2005-090332 



144 



Caution : Translation Standard is 
Post-Edited Machine Translation 



(5-chloro-thiazol-2-yl)-[6-(4-methyl-4H-[l ,2,4] triazol-3-yl sulphanyl)-quinazolin-4-yl]- 
amine, 

[6^2-fluoro-l-fluoromethyl-ethoxy)Kjuinazolin-4-yl]-thiazolo [5,4-b] pyridine-2-yl- 
amine, 

(6-isopropoxy-q\iinazolin-4-yl)-pyradine-2-yl-amine, 
(6-isopropoxy-quinazolin-4-yl).-thiazolo [5,4-b] pyridine-2-yl-amine, 
[6-(2-hydroxy-(l S)-raethyl-ethoxy-quinazolin-4-yl)]-thiazolo [5,4-b] pyridine-2-yI- 
amine, 

(6-cyclopentyl oxy-quinazolin-4-yl)-thiazolo [5,4-b] pyridine-2-yl-amine, 

[6-(2-fluoro-l-fluoromethyl-etto 

amine, 

[6-(2-fluoro-Nfluoromethyl-ethoxy)-quinazolin-4-yl]-isoxazol-3-yl-amine, 
[6-(2-fluoro-l-fluoromethyl-ethoxy)-quinazolin-4-yl]-(5-fluoro-thiazolo [5,4-b] 
pyridine-2-yl)-amine, 

[6-(2-fluoro-l-fluoromethyl-ethoxy)-quinazolin-4-yl]-(5-methoxy-thiazolo [5,4-b] 
pyridine-2-yl)-amine, 

[6-(4H-[ 1,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazolo [5,4-b] 
pyridine-2-yl-amine, 

(6-phenoxy-pyrido [3,2-d] pyrimidine-4-yl)-thiazol-2-yl-amine, 
[6-{4-methyl-4H-[l,2,4] triazol-3-y] sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazol- 
2-yl-amine, 

[6-(4-methyl-4H-[ 1,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazolo 
[5,4-b] pyridine-2-yl-amine, 

[6-(5-methyl-4H-[l,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazolo 
[5,4-b}pyridine-2-yl-amine, 

Thiazolo [5,4-b] pyridine-2-yl-[6-(3H-[ 1,2,3] triazol-4-yl sulphanyl)-pyrido [3,2-d] 
pyrimidin-4-yl]-amine, 

(6-methoxy-quinazolin-4-yl)-pyrazine-2-yl-amine, 
(6-hydroxy-quinazolin-4-yl)-thiazolo [5,4-b] pyridine-2-yl-amine, 
6-(l-methylpyrazol-3-yl sulphanyl)-thiazo!o [5,4-b] pyridin-2-yl pyrido [3,2-d] 
pyrimidine-4-yl-amine, 

(6-ethyl sulphanyl)-thiazolo [5,4-b] pyridin-2-yl pyrido [3,2-d] pyrimidine-4-yl-amine, 
(5-methoxymethyl-l,2,4-triazol-3-yl sulphanyl) thiazolo [5,4-b] pyridin-2-yl pyrido 
[3,2-d] pyrimidine-4-yl-amine, 

(5-methylpyrazine-2-yl).-6-(l,2,4-triazol-3-yl sulphanyl) pyrido [3,2-d] pyrimidine-4- 
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yl-amine, 

6-(l -methyl imidazol-2-yl sulphanyl)-(5-methylpyrazine-2-yl) pyrido [3,2-d] 
pyrimidine-4-yl-amine, 

6-(imidazol-2-yl sulphanyl)-(5-methylpyrazine-2-yl) pyrido [3,2-d] pyrimidine-4-yl- 
amine, 

6-(l-ethylimidazol-2-yl sulphanyl)-(5-methylpyrazine-2-yl) pyrido [3,2-d] pyrimidine- 
4-yl-araine, 

(5-methylpyrazine-2-yl)-6-(l-methyIpyrazoI-3-yI sulphanyl) pyrido [3,2-d] pyrimidine- 
4-yl-amine, 

6-(l,5-dimethylimidazol-2-yl sulphanyl)-(5-methylpyrazine-2-yl) pyrido [3,2-d] 
pyrimidine-4-yl-amine, 

6-(4-methyl imidazol-2-yl sulphanyl)-(5-methylpyrazine-2-yl) pyrido [3,2-d] 
pyriraidine-4-yl-amine, 

(5-methylpyridine-2-yl)-6-(l,2,4-triazol-3-yl sulphanyl) pyrido [3,2-d] pyrimidine-4-yl- 
amine, 

(5-fluoropyridine-2-yl)-6-(l,2,4-triazol-3-yl sulphanyl) pyrido [3,2-d] pyrimidine-4-yl- 
araine, 

[6-(pyridin-2-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazolo [5,4-b] pyridine-2- 
yl-amine, 

[6-(l,3,4-thiadiazol-2-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazolo [5,4-b] 
pyridine-2-yl-amine, 

[6-(l -methyl- lH-tetrazoI-5-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-thiazolo [5,4-b] 
pyridine-2-yl-amine, 

[6-(4H-[l,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-3-methyl-[l,2,4] 
thiadiazol-5-yl-amine, 

[6-(4H-[ 1,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]- (1-methyl-lH- 
pyrazol-3 -yl)-amine , 

(6-(3-fluoro-benzonitrile-2-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-3-methyl - 
[ 1 ,2,4] thiadiazol-5-yl-amine, 

[6-(3H-[ 1,2,3] triazol-4-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]- (1-methyl-lH- 
pyrazol-3-yl)-amine, 

[6-(5-methyl-4H-[l,2,4] triazol-3-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]-(l- 
methyl- 1 H-pyrazol-3-yl)-amine, 

[6-(3-chloro-pyridin-2-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]- (1 -methyl- 1H- 
pyrazol-3-yl)-amine, 
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[6-(3-cyano-pyridin-2-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]~ ( 1 -methyl- 1H- 
pyrazol-3-yl)-amine, 

[6-(3-amide-pyridin-2-yl sulphanyl)-pyrido [3,2-d] pyrimidin-4-yl]- ( 1 -methyl- 1H- 
pyrazol-3-yl)-amine, 

6-( 1 H-benzimidazol-2-y 1 sulphanyl)-N-(l -methyl- lH-pyrazol-3-yl) pyrido (3,2-d) 
pyrimidine-4-yI-amine, 

6-[(5-amino-4H-l,2,4-triazol-3-yl)sulphanyl^^^ 
(3,2-d) pyrimidine-4-yl-amine, 

N-pyrazine-2-yl-6-(4H- 1 ,2 5 4-triazol-3-yl sulphanyl) pyrido (3,2-d) pyrimidine-4-yl- 
amine, 

N-isoxazol-3-yl-6-(4H-l,2,4-triazol-3-yl sulphanyl) pyrido (3,2-d) pyrimidine-4-yI- 
amine, 

6-{[6-(4H-l,2,4-triazol-3-yl sulphanyl) pyrido [3,2-d] pyrimidin-4-yl] amino} nicotino 
nitrile, 

(4-methyl- 1 ,3-thiazol-2-yl)-6-(4-methyl- 1 ,2,4-triazol-3-yl sulphanyl)-quinazoline-4-yl- 
amine, 

(5-methyl- 1 ,3-thiazol-2-yl)-6-(4-methyI- 1 ,2,4-triazol-3-yl sulphanyl)-quinazoline-4-yl- 
amine, 

6-(methyl benzoate-2-yl) sulphanyl-thiazolo [5,4-b] pyridin-2-yl quinazoline-4-yl- 
amine, 

6-(2-hydroxymethyl phenyl sulphanyl)-thiazoIo [5,4-b] pyridin-2-yl quinazoline-4-yl- 
amine, 

6-(pyrazin-2-yl sulphanyl)-thiazolo [5,4-b] pyridin-2-yl quinazoline-4-yl-amine, 
6-(3-fluoropyridin-2-yl sulphanyl)-thiazolo [5,4-b] pyridin-2-yl quinazoline-4-yl-amine, 
6-(benzoate-2-yl sulphanyl)-thiazolo [5,4-b] pyridin-2-yl quinazoline-4-yl-amine, 
6-(3-chloropyridin-2-yl sulphanyl)-(l-methylpyrazol-3-yl) quinazoline-4-yl-amine, 
[6-(2-dimethylamino-ethyl sulphanyl)-quinazoline-4-yl]-thiazolo [5,4-b] pyridine-2-yl- 
amine, 

[6-(cyclopentyl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridine-2-yl-amine, 
[6-(2-fluorophenyl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridine-2-yl-amine, 
[6-(2-inethoxyphenyl sulphanyl)-quinazolin-4-yl]-thiazolo [5,4-b] pyridine-2-yl-amine, 
[6-(3-chlon>pyridine-2 : yloxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridine-2-yl-amine, 
[6-(3-cyanopyridine-2-yloxy)-quinazoline-4-yl]-thiazolo [5,4-b] pyridine-2-yl-amine, 
[6-(3-carboxamide pyridine-2-yloxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridine-2-yl- 
amine, 
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[6-(pyridine-2-yloxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridine-2-yl-amine, 
[6-(3-methylpyridine-2-yloxy)-quinazoline-4-yl]-thiazolo [5,4-b] pyridine-2-yl-amine, 
[6-(methylcarbamoyl-methyl oxy)-quinazoline-4-yl]-thiazolo [5,4-b] pyridine-2-yl- 
amine, 

[6-(3-methylsulfonyl pyridine-2-yloxy)-quinazolin-4-yl]-thiazolo [5,4-b] pyridine-2-yl- 
amine, 

[6-(3-chloropyridine-2-yloxy)-quinazolin-4-yl]-3-methyl-[ 1 ,2,4] thiadiazol-5-yl-amine, 
[6-(3-fluoropyridine-2-yloxy)-quina2olin-4-yl]-3-methyl-[ 1,2,4] thiadiazol-5-yl-amine, 
[6-(3-chloropyridine-2-yloxy)-quinazoUn^-yl]-pyridine-2-yl-amine, 
[6-(teti^ydro-2H-pyran-4-yloxy)-quinazolin^^ 

[6-(3,5-difluoropyridine-2-yloxy)-qukazoline-4-yl]-3-methyl-[l,2,4] thiadiazol-5-yl- 
amine, 

[6-(2-chloro-6-(methy Isul fony 1) phenoxy)-quinazolin-4-yl]- ( 1 -methyl- 1 H-pyrazol-3- 
yl)-amine, 

[6-(2,4-difluoro phenoxy)-quinazolin-4-y !]-( 1 -methyl- 1 H-pyrazol-3-yl>amine, 
[6-(2-fluoro-6-(5-methyl-[l ,2,4] oxadiazol-3-yl) phenoxy)-quinazolin-4-yl]-3-methyl- 
[1,2,4] thiadiazol-5-yl-amine, 

[6-(2-fluoro-4-(methylsulfony 1 phenoxy)-quinazolin-4-yl]-3-methyl-[ 1 ,2,4] thiadiazol- 

5- yl-araine, 

[6-(2-fluoro-6-(methylsulfonyl) phenoxy)-quinazolin-4-yl]- ( 1 -methyl- 1 H-pyrazol-3- 
yl)-amine, 

[6-(2-fluoro-6-(methylsulfonyl) phenoxy)-quinazoline-4-yl]- ( 1 -ethyl- 1 H-pyrazol-3-yl)- 
amine, 

[6-(2-fluoro-6-(methyIsulfonyl) phenoxy)-quinazoline-4-yl]-pyrazine-2-yl-amine, 
[6-(2-chloro-6-(methanesulphonyl amino) phenoxy)-quinazolin-4-yl]-( 1 -methyl- 1H- 
pyrazol-3-yl)-amine, 

3-fluoro-2-({4-[[pyrazin-2-yl] amino] quinazoIin-6-yl} oxy) benzonitrile, 
[6-(butyl lactone-2-yloxy)-quinazoline-4-yl]-( 1 -methyl- 1 H-pyrazol-3-yl)-amine, 
[6-(2,4-difluoro-6-(methylsulfonyl)phenoxy)-quinazoline^-yl]-(l-methyl-lH-pyrazol- 
3-yl)-amine, 

[6-(2-fluoro-6-(methylsulfonyl) phenoxy)-quinazolin-4-yl]4hiazolo [5,4-b] pyridine-2- 
yl-amine, 

N-(l -methyl-1 H-pyrazol-3-yl)-6-[2-(methylsulfonyl) phenoxy] quinazoline-4-yl-amine, 
3-fluoro-2-({4-[[5-methylpyrazin-2-yl] amino] quinazolin-6-yl) oxy) benzonitrile, 

6- (3-chloropyridin-2-yl sulphanyl)-(l-methylpyrazol-3-yl) quinazoline-4-yl-amine, 
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6-(3-chloropyridin-2-yl sulphanyl)-(5-methyl-pyrazine-2-yl) quinazoline-4-yl-amine, 
6-(3-chloropyridin-2-yl sulphanyl)-(l H-pyrazol-3-yl) quinazoline-4-yl-amine, 
6-(acetyl piperidine-4-yl) oxy-N-[l,3] thiazolo [5,4-d] pyridin-2-yl quinazoIine-4-yl- 
amine, 

N-( 1 -methyl- 1 H-pyrazoI-3-y l)-6-(pyrazine-2-yloxy) quinazoline-4-yl-amine, 
N-(l -methyl- 1 H-pyrazoI-3-yl)-6-(pyrimidine-4-yloxy) quinazoIine-4-yl-amine, 
6-[2-fluoro-l-(fluoromethyl) ethoxy]-N-[l,3] thiazolo [5,4-d] pyrimidin-2-yl 
quinazoline-4-yl-amine, 

6-[(3-chloropyridine-2-yl) oxy]-N-l,3-thiazol-2-yl quinazoline-4-amine (1- 
methylpyrazol-3-yl) quinazoline-4-yl-amine, 

6-(l,3-benzothiazol-2-yloxy)-N-(l-methyMH-pyrazol-3-yl) quinazoline-4-yl-amine, 
N-(l-methyMH-pyrazol-3-yl)-6-(quinazoline-2»yloxy) quinazoline-4-yl-amine, 
6-[(5-fluoropyridine-2-yl) oxy]-N-(l -methyl- 1 H-pyrazol-3-yl) quinazoline-4-yl-amine, 
6-[(3-chloropyridine-2-yl)oxy]-N-(5-me%l-lH-pyrazol-3-yl)quinazoline-4- 
N-( 1 -methyl- 1 H-pyrazol-3 -yl)-6-(pyridine -3 -y loxy) quinazoline-4-yl-amine, 
6-[(3-chloropyridine-2-yl) oxy]-N-4H-[l,2,4]-triazol-3-yl quinazoline-4-yl-amine, 
6-[(5-fluoropyridine-3-yl) oxy]-N-(l-methyl-lH-pyrazol-3-yl) quinazoline-4-yl-amine, 
6-[(3-chloropyridine-2-yl)oxy]-N-[l,2,4]-thiadiazole-5-yl quinazoline-4-yl-amine, 
N-( 1 -methyl- 1 H-pyrazol-3 -yl)-6- [(3-methylpyridine-2-y 1) oxy] quinazoline-4-yl-amine, 
6-{[3-(difluoromethyl) pyridin-2-yl] oxy}-N-(l-methyl-lH-pyrazol-3-yl) quinazoline-4- 
yl-amine, 

N-(l-methyl-lH-pyrazol-3-yl)-6-{[3-(trifluoromethyl) pyridin-2-yl] oxy} quinazoline- 

4- yl-amine, 

[2-( {4-[[l -methyl- 1 H-pyrazol-3 -yl] amino] quinazolin-6-yl} oxy) pyridin-3-yl] 
methanol, 

6-{[3-(fluoromethyl) pyridin-2-yl] oxy} -N-(l -methyl- 1 H-pyrazol-3 -yl) quinazoline-4- 
yl-amine, 

l-[2-({4-[[l -methyl- lH-pyrazol-3-yl] amino] quinazolin-6-yl} oxy) pyridine 3-yl] 
ethanone, 

5- chloro-2-methyl-4-({4-[[l-methyl-lH-pyrazol-3-yl] amino] quinazolin-6-yl} oxy) 
pyridazine-3 (2H)-one, 

6- [(6-fluoropyridine-2-y I) oxy]-N-( 1 -methyl- 1 H-pyrazol-3-yl) quinazoline-4-yl-amine, 
[3-fluoro-2-({4-[[l -methyl- lH-pyrazol-3-yl] amino] quinazolin-6-yl} oxy) phenyl] 
methanol, 

6-[2-fluoro-6-(fluorome%l)phenoxy]-N-(l-methyl-lH-pyrazol-3-yl)quinazoline-4-yl- 
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amine, 

[3-chloro-4-({4-[[l-methyl-lH-pyrazol-3-yl] amino] quinazolin-6-yl} oxy) phenyl] 
methanol, 

Methyl-5-(methylsulfonyl)-2-({4-[[3-methyl-[ 1 ,2,4]-thiadiazol-5-yl] amino] quinazolin- 
6-yl} oxy) benzoate, 

3-fluoro-2-({4-[[l-pyridine-2-yl-lH-pyrazol-3-yl] amino] quinazolin-6-yl} oxy) 
benzonitrile, 

l-[3-fluoro-2-({4-[[l-methyl-lH-pyrazol-3-yl] amino] quinazolin-6-yl} oxy) phenyl] 
ethanone, 

6-[(3-chloropyridine-2-yl) oxy]-N-[l-(difluoromethyl)-lH-pyrazol-3-yl] quinazoline-4- 
yl-amine, 

3- chloro-N,N-dimethyl-2-( {4-[[3-methyl-[ 1 ,2,4]-thiadiazol-5-yl] amino] quinazolin-6- 
yl} oxy) benzenesulphon amide, 

6-[2-chloro-6-(ethylsulfonyl) phenoxy]-N-(3-methyl- 1 ,2,4-thiadiazol-5-yl) quinazoline- 

4- yl-amine, 

6-[2-fluoro-6-(methylsulfonyl) phenoxy]-N-(5-methylpyrazine-2-yl) quinazoline-4-yl- 
amine, 

6-[2-chloro-6-(cyclopropyl sulfonyl) phenoxy]-N-( 1 -methyl- 1 H-pyrazoI-3-yl) 
quinazoline-4-yl-amine, 

6-[2-fluoro-6-(methylsulfonyl) phenoxy]-N-lH-pyrazol-3-yl quinazoline-4-yl-amine, 
6-[3-cyclopropyl pyridin-2-yl] oxy]-N-(l -methyl- lH-pyrazol-3-yl) quinazoline-4-yl- 
amine, 

[2-( {4-[( 1 -methyl- 1 H-pyrazol-3-yl) amino] quinazolin-6-yl} oxy)-3-(trifluoromethyl) 
phenyl] methanol, 

6-[2-flupro-6-(methylsulfonyl) phenoxy]-N-pyridazin-3-yl quinazoline-4-yl-amine, 
N-(5-chloropyrazine-2-yl)-6-[2-fluoro-6-(methylsulfonyl) phenoxy] quinazoline-4-yl- 
amine, 

[3,5-difluoro-4-({4-[(l-methyl-lH-pyrazol-3-yl) amino] quinazolin-6-yl} oxy) phenyl] 
methanol, 

3-fluoro-2-({4-[(l-methyl-lH-pyrazol-5-yl) amino] quinazolin-6-yl} oxy) benzonitrile, 
6-[4-methyl-2-(methylsulfonyl) phenoxy]-N-(l-methyl-lH-pyrazol-3-yI) quinazoline-4- 
yl-amine, 

6-(2,6-difluoro phenoxy)-N-(l-methyl-pyrazol-3-yl) quinazoline-4-yl-amine, 
l-[3-methyl-2-([4-[(l-methyl-pyrazol-3-yl) amino] quinazolin-6-yl] oxy) phenyl] 
ethanone, 
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6-[2-(fluoromethyl)-6-(methylsulfonyl) phenoxy]-N-(l-methyl-pyrazol-3-yl) 
quinazoline-4-yl-amine, 

3-methyl-2-({4-[(l-methyl-pyrazol-3-yl) amino] quinazolin-6-yl} oxy) benzonitrile, 
Cyclopropyl [3-fluoro-2-([4-[{l-methyl-pyrazol-3-yl} amino] quinazolin-6-yl] oxy) 
phenyl] methanone, 

6-[2-fluoro-6-(methoxymethyl) phenoxy]-N-(l-methyl-pyrazol-3-yl)qiiinazoline-4-yl- 
amine, 

[6-(5-chloro-3-fluoropyridine-2-yloxy>quinazolin-^^ 
amine, 

[6-(3-fluoropyridine-2-yloxy)-quinazo^ 

6-[2-methyl-6-(methylsulfonyl) phenoxy]-N-(l-methyl-pyrazol-3-yl)quinazoline-4-yl- 
amine, 

6-[2-(fluoromethyl)-6-(methylsulfonyl) phenoxy]-N-(lH-pyrazol-3-yl) quinazoline-4- 
yl-amine or 

[6-(2-fluoro-6-(methane sulfonamide) phenoxy)-quinazolin-4-yl]-( 1 -methyl- 1 H- 
pyrazol-3-yl)-amine. 

10. A medicinal composition used for therapy, prevention and/or delay of onset of type 
II diabetes, containing following (i), (ii) and (iii). 

(i) Compound in accordance with any of Claims 1-9 or pharmacologically acceptable 
salts thereof 

(ii) At least one selected from the group comprising following (a)-(g), 

(a) other glucokinase activator, 

(b) biguanide, 

(c) PPAR agonist, 

(d) insulin, 

(e) somatostatin, 

(f) ct-glucosidase inhibitor, 

(g) insulin secretion accelerating agent. 

(iii) Pharmacologically acceptable carrier. 

11. A glucokinase activator comprising as an effective ingredient, a compound in 
accordance with any of aforesaid 1-10 or pharmacologically acceptable salts thereof. 

12. A therapeutic and/or preventive agent of diabetes comprising as an effective 
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ingredient, a compound in accordance with any of aforesaid 1-10 or pharmacologically 
acceptable salts thereof. 

13. A therapeutic and/or preventive agent of obesity comprising as an effective 
ingredient, a compound in accordance with any of aforesaid 1-10 or pharmacologically 
acceptable salts thereof. 
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expressly agreed in writing to the contrary. The original buyer is permitted to reproduce copies 
of a translation for their own corporate use at the site of purchase, however publication in 
written or electronic format for resale or other dissemination to a wider audience is strictly 
forbidden unless by prior written agreement. 

The Full Terms and Conditions of Business of Rising Sun Communications may be found at the 
web site address <http://www.risingsun.co.uk/Terms_of_business.html> 
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